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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI Help Desk
at (301) 621-0134

e Telephone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

This supplemental issue @éferonautical Engineering, A Continuing Bibliography with Indexes
(NASA/SP—1999-7037) lists reports, articles, and other documents recently announced in the
NASA STI Database.

Thecoverage includes documents on the engineering and theoretical a$plesigin, construction,
evaluation, testing, operation, and performance of aircraft (including aircraft engines) and associ-
atedcomponents, equipment, and systems. It also includes research and development in aerodynam
ics, aeronautics, and ground support equipment for aeronautical vehicles.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
ference proceedings, journal articles...and more—available to your computer every two weeks.

For Internet access B-SCAN useany of the
Timely ‘ple following addresses:

Fle’c1 lete http://www.sti.nasa.gov
CcomP REE' ftp.sti.nasa.gov

F gopher.sti.nasa.gov
To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gown the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserv@sti.nasa.govlLeave the subject line blank and enter a subscribe command, denoting which
topic you want and your name in the message area, formatted as follows:

Subscribe SCAN-02-01 Jane Doe

For additional information, e-mail a messagaeétp@sti.nasa.goyv
Phone: (301) 621-0390

Fax: (301) 621-0134

Write:  NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued, you can

still receive these vital announcements through ¥y o&CAN /Vehl

subscription. JusSubscribe SCAN-AEROMED Jane Doe Fedl‘

in the message area of your e-mailligtserv@sti.nasa.gov lll‘e./
SCapy



Table of Contents

Recordsare arranged in categories 1 through 19, the first nine comingf®meronautics division
of STAR,followed by the remaining division titles. Selecting a category will link you to the collection
of records cited in this issue pertaining to that category.

01 Aeronautics 1

02 Aerodynamics 2

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and
internal flow in ducts and turbomachinery.

03 Air Transportation and Safety 5
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 7

Includesdigital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air traffic control.

05 Aircraft Design, T esting and Performance 10
Includes aircraft simulation technology.

06  Aircraft Instrumentation 14
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 15

Includes prime propulsion systems and systems components, e.g., gas turbine engines and
compressors; and onboard auxiliary power plants for aircraft.

08 Aircraft Stability and Control 15
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 17

Includesairports, hangarand runways; aircraft repair and overhaul facilities; wind tunnels;
shock tubes; and aircraft engine test stands.

10 Astronautics 18

Includes astronautics (general); astrodynamics; ground support systems and facilities
(space); launch vehicles and space vehicles; space transportation; space communications,
spacecraft communications, command and tracking; spacecraft design, testing and perfor-
mance; spacecraft instrumentation; and spacecraft propulsion and power.

11  Chemistry and Materials 20
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 21
Includesengineering (general); communications and radar; electronics and electrieal engi
neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and
masersmechanical engineering; quality assurance and reliability; and structural mechanics.

13 Geosciences 24
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 24
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 25
Includesmathematical and computer sciences (general); computer operations and hardware;
computer programming and software; computer systems; cybernetics; numerical analysis;
statistics and probability; systems analysis; and theoretical mathematics.

16  Physics N.A.

Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-
energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical
physics.

17  Social Sciences 28
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

18 Space Sciences 30
Includesspace sciencdgeneral); astronomy; astrophysics; lunar and planetary exploration;
solar physics; and space radiation.

19 General N.A.

Indexes

Two indexes are availableoM may use the find command under the towsiu while viewing the
PDF file for direct matcisearching on any text stringolY may also view the indexes provided, for
searching oiNASA Thesaurusubject terms and author names.

Subject Term Index ST-1
Author Index PA-1
Selecting an index above will link you to that comprehensive listing.



Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSe¢hnical Report Server),

and availability and pricing information for cited documents.



The New NASA Video
Catalog is Her a

To order youresopy,

call the NASA STI Help Desk at

(301) 621-0390,
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or visit the NASA STI Program
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Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code Table

(Effective July 1, 1998)

U.S., Canada, U.S., Canada,

Code & Mexico Foreign Code & Mexico Foreign
AOl....... $8.00 ...... $ 16.00 EO1 ..... $101.00 ...... $202.00
AO2........ 12.00 ........ 24.00 EO2 ...... 10950 ....... 219.00
AO3........ 23.00 ........ 46.00 EO3 ...... 11950 ....... 238.00
AO4........ 2550 ........ 51.00 EO4 ...... 12850 ....... 257.00
AO5........ 27.00 ........ 54.00 EO5 ...... 138.00 ....... 276.00
AO6........ 2950 ........ 59.00 EO6 ...... 146.50 ....... 293.00
AO7 ........ 33.00 ........ 66.00 EO7 ...... 156.00 ....... 312.00
AO8........ 36.00 ........ 72.00 EO8 ...... 16550 ....... 331.00
A09........ 41.00 ........ 82.00 EO9 ...... 17400 ....... 348.00
Al0........ 4400 ........ 88.00 E10 ...... 18350 ....... 367.00
All........ 47.00 ........ 94.00 E11 ...... 193.00 ....... 386.00
Al2........ 51.00 ....... 102.00 E12 ...... 201.00........ 402.00
Al3........ 5400 ....... 108.00 E13 ...... 21050 ........ 421.00
Ald........ 56.00 ....... 112.00 E14 ...... 220.00........ 440.00
Al5........ 58.00 ....... 116.00 E15 ...... 22950 ........ 459.00
Al6........ 60.00 ....... 120.00 E16 ...... 238.00........ 476.00
Al7 ........ 62.00 ....... 124.00 E17 ...... 24750 ........ 495.00
Al8........ 6550 ....... 131.00 E18 ...... 257.00........ 514.00
Al9........ 6750 ....... 135.00 E19 ...... 26550 ........ 531.00
A20........ 69.50 ....... 139.00 E20 ...... 275.00 ........ 550.00
A21........ 7150 ....... 143.00 E21 ...... 28450 ........ 569.00
A22........ 77.00 ....... 154.00 E22 ...... 293.00........ 586.00
A23........ 79.00 ....... 158.00 E23 ...... 30250........ 605.00
A24 ........ 81.00 ....... 162.00 E24 ...... 312.00........ 624.00
A25........ 83.00 ....... 166.00 @ntad NASA CASI
A99 ®ntad NASA CASI

Payment Options

All orders must be prepaid unless you are registered for invoicing or have a deposit account with the NASA CASI.
Paymentan be made by VISA, MasterCard, American Express, or Bi@dub credit card. Checks or money orders
must be in U.S. currency and made payable to “NASA Center for AeroSpace Informatioagister please request
aregistration form through the NASA STI Help Desk at the numbers or addresses below

Handling fee per item is $1.50 domestic delivery to any location in the United States and $9.00 foreign delivery to
CanadaMexico, and other foreign locationsidéo orders incur an additional $2.00 handling fee per title.

Thefee for shipping the safest and fastest way via Federal Express is in addition to the regular handling fee explained
above—$5.00 domestic per item, $27.00 foreign for the first 1-3 items, $9.00 for each additional item.

Return Policy

The NASA Center for AeroSpace Information will replace or make full refund on items you have requestédvewe
madean error in your ordeif theitem is defective, or if it was received in damaged condition, and you contact CASI
within 30 days of your original request.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
7121 Standard Drive Fax: (301) 621-0134
Hanover MD 21076-1320 Phone: (301) 621-0390

Rev. 7/98



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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AERONAUTICS

19990004398Academy of Sciences (USSR)st. of Theoretical and Applied Mechanid®vosibirsk, USSR
International Conference on the Methods of Aaphysical Reseach: Proceedings, Part 2
Jan. 1998; 231p; In English; Methods of Aerophysical Research, 29 Jun. - 3 Jul. 1998, Novosibirsk, Russia
Contract(s)/Grant(s): F61775-98-WE002
Report No.(s): AD-A354010; CSP-98-1025-Pt-2; No CopyrightilA CASI; All, Hardcopy; A03, Microfiche

The Final Proceedings for International Conference on Methods of Aerophysical Research (ICMAR’98), 29 June 1998 - 3
July 1998 This is an interdisciplinary conferencepits include: Problems of Modeling at sub/trans/super/hypersonic velocities:
Methodsof flow diagnostics; Instrumentation for aerophysical experiments; arificdtion of CFD models and methods.
DTIC
Confeences; Aardynamics; Aardynamic Characteristics

19990007836Advisory Group for Aerospace Research and Developrvission Systems Panélleuilly-SurSeine, France
System Design Considerations for Unmanned Tactical Aircraft (UTA)Les Considerations dans les Projects de Systemes
pour les Aeronefs actiques et Non Pilotes
Jul. 1998; 292p; In English; In French; 8th; Mission Systems Panel Symposium, 7-9 Oct. 1997, Athens, Greece; Also announced
as19990007837 through 19990007863; Original contains color illustrations
Report No.(s): AGARD-CP-594; ISBN 92-836-0057-6; Copyriglatiwed; Avail: CASI; A13, Hardcopy; A03, Microfiche

This volume contains theethnical Evaluation Report, the Keynote Address and the 26 unclassified papers, presented at the
Mission Systems Panel 8th Symposium held in Amfithea (Athens) Greece from 7th to 9th October 1997. The papers presented
coveredthe following headings: (1) Applications; (2) Operational Concepts | & II; (3) AdvancesAnTedhniques andetchnol-
ogies(NAV, C(sup 3)I, G&C); and (4) Advances in ATechniques andethnologies (Sensors, Processing, Data Fusion).
Author
Confeences; Pilotless Adraft; Systems Engineering; &naft Design; &can

19990007842Lockheed Martin actical Aircraft Systemd~ort Worth, TX USA
Design Considerations for Futue Unihabited Combat Air Vehicles
Chaput, Armand J., Lockheed Martin Tactical Aircraft Systems, USA; Jul. 1998; 12p; In English; Also announced as
19990007836Copyright Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

A potential shortfall in U.S. tactical aircraft inventories requireché@t future national and international defense contingency
requirementarly in the next century is projected to materialize some time during the period 2005-2015. The Uninhabited Com
batAir Vehicle (UCA/) system concept has potential to help resolve the projected inventory shortfall. Lockheed bddidal T
Aircraft Systems (LMAS) studies have identified a number of potential roles and missions in which thedh@lld he both
costand operationally &ctive. The UCA concept, howeveis unproven and needs system concept technology development,
evaluationand demonstration if it is to be considered a viahledidate to meet the projected shortfall. A ieemn development
programthat includes overall system simulation, evaluation and demonstration in combination with configuration specific and
advancedechnology development T®) will ensure that defense planners have a viable alternative ready for decision by the time
the projected shortfall materializes.
Author
Pilotless Aicraft; Remotely Pilotedeéhicles; Design Analysis; Systems Integration; Systems Analysis; FighteaftAir



19990007899NASA Scientific and &chnical Information FacilityBaltimore-Washington International Airport,MD USA
Aeronautical Engineering: A Continuing Bibliography with Indexes, Supplement 389
Dec. 11, 1998; 80p; In English
Report No.(s): NASA/SP-1998-7037/SUPPL389; NAS 1.21:7037/SUPPL389; No Copyright; Avail: CASI; A05, Hardcopy;
A01, Microfiche

This supplemental issue of Aeronautical Engineeriugontinuing Bibliography with Indexes (NASA/SP-1998-7037) lists
reports,articles, and other documents recently announced in the NASA STI Database. The coveragedmmlndests on the
engineeringand theoretical aspects of design, construction, evaluation, testing, operation, and performance of aircraft (including
aircraftengines) and associated components, equipment, and systems. It also reske@es and development in aerodynamics,
aeronauticsand ground support equipment for aeronautical vehicles. Each ettteypaublication consists of a standard biblio
graphiccitation accompanied, in most cases, by an abstract.
CASI
Aemnautical Engineering; Aedynamics; Bibliographies; Indexes (Documentation)

1999000804 1lowa Univ, Dept. of Physics and Astronopmpwa City IA USA
A Study of Uranus’ Bow Shock Motions Using Langmuir \aves
Xue, S., lowa Univ, USA; Cairns, I. H., lowa UniyUSA; Smith,C. W, Delaware Uniy USA; Gurnett, D. A., lowa UniyUSA;
Journalof Geophysical Research; A1, 1996; ISSN 0148-0227pMime 101, No. A4, pp. 7659-7676; In English
Contract(s)/Grant(s): JPL-959193; JPL-959167; NAGw-2040; NAGw-3445; NSF30-21985
Report No.(s): Pap€d5JA03849; Copyright; ¥ail: Issuing Activity Hardcopy, Microfiche

During the \@yager 2 flyby of Uranus, strong electron plasma oscillations (Langmuir waves) were detected by the plasma
waveinstrument in the 1.78-kHz channel on January 23-24, 1986, prior to the inboursthckncrossing. Langmuir waves are
excitedby enegetic electrons streaming away from the bow shock. The goal of this work is to estimate the location and motion
of Uranus’ bow shock using Langmuir wave data, together witsgheecraft positions and the measured interplanetary magnetic
field. The following three remote sensing analyses were performed: the basic remote sensing method, the lag tirmednethod,
the trace-back method. Because the interplanetary magnetic field was highly variable, the first analysis encdiicutiesl dif
in obtaining a realistic estimation of Uranus’ bow shock maotion. In the lag time method developed here, time lags due to the solar
wind’s finite convection speed are taken into account when calculating the shock’s standoff distance. In the new trace-back
method, limits on the standoff distance are obtained as a function of time by reconstructing electron paths. Most of the results
producedy the latter two analyses are consistent with predictions based on the standard themdicahd the measured solar
wind plasma parameters. Bifences between our calculations and the theoretical model are discussed.
Author
Observation; Uranus (Planet); Bowales; Shock #es; Plasma Oscillations; Mathematical Models; ElestPlasma

02
AERODYNAMICS

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and internal flow in ducts and turbomachinery.

19990004 152Instituto Nacional deélcnica Aeroespacialorrejon de Ardoz, Spain
Computations of DFVLR-F4 Model Using a \iscous Flow Solver for Tansonic Wings
Varona, Jose Jimenez, Instituto Nacional éenica Aeroespacial, Spain; Jun. 02, 1998; 65p; In English
Report No.(s): A/TNO/4510/001/INA/98; No Copyright; Aail: CASI; A04, Hardcopy; A01, Microfiche

Sometheoretical results of the DFVLR-F4 Model obtained with a viscous flow solver for transonic wings are shown in this
documentThese calculation have been done under the AEREA F4 MedePTogramme. It is intended the assessment of CFD
codes, using thmmformation from the experiments of the DFVLR-F4 model at low and high Reynolds numbers. In the present
paper,some comparisons with experimental results obtained at a Reynolds number of 3.0. 10(exp 6) are included. The code uti
lized is a viscous flow solver, which uses a direct iterative method, coupling an inviscid solver to an integral boundary layer
method.The inviscid solver have been widely improved along 1996-97. These modifications have contributed to an improvement
of the theoretical results when compared with the experimental ones. The results obtained at present show somedadks of the
in predicting the skin friction coient and in the computation of the laminar part ofwhieg. The absence of bodyfetts leads
to some differences in the predicted pitching moment, and in the slope of the lift coefficient. The possibilities of the code to
improvethe accuracy of the current solutions have been addressed. The boundary layer code has been improved at DLR, in order
to compute the laminar part of the wing, and to include a transition criteria. Additionally, a better numerical solution has been



implemented. INTA and DLR are preparing an agreement of cooperation to develop a code which will use the improved flow
solverdeveloped at INA and the improved boundary layer code developed at Bldgitionally, other possibilities of improve

mentwill be explored. The results obtained at present permit us to be confident in the possibilities of the code, which could give
reasonableesults at low computing times. The information of the ETW test campaign during December 1997 will help to validate
the new results.

Author

Computation; Numerical Analysis; Modelsjiys; Transonic Flow

19990007788ESDU International LtdLondon, UK
Effect of Angle of Attack on the Base Axial Fote and Drag of Cylindrical Bodies with Conical Boat-&ils
Dec. 1996; 12p; In English; Included in the Aerodynamics Sub-series.
ReportNo.(s): ESDU-96033; No Copyrightyvail: Issuing Activity (ESDU International, 27 Corsham Street, London A,
England),Hardcopy, Microfiche

ESDU 96033 presents an empirical method applying to cylindrical bodies with or without conical boat-tails, at angles of
attackup to 25 degrees and Mach numhgrgo 5. The method requires a value of the base drag at zero angle of angle of attack
which may be obtained from ESDU 76033, 78041 and 79022 for subsonic, transonic and supersonic speeds, rekpeeively
must be at least three diameters of cylindrical section upstream of the boat-tail and the boundary layer must be fully turbulent.
Themethod is accurate to within 0.03 in axial force fioignt based on body maximum cross section. Comparisons of predicted
with experimental results are shown. A worked example illustrates the use of the method.
Author
Angle of Attack; Axial Loads; Aedynamic Drag; Cylindrical Bodies; Conical Nozzles

199900077900ffice National d’Etudes et de Recherches AerospatiBless, France
Modelling of Airfoil-V ortex Interaction and Application to a Helicopter Rotor. Contribution to Blade-Vortex Interaction
Noise Prediction Modelisation de I'Interaction Profil-Tourbillon et Application au Rotor d’Helicoptere. Contribution a la
Previsiondu Bruit d’Interaction Pale-Tourbillon
Rahier,Gilles, Office National d’Etudes et de Recherches Aerospatiales, France; Feb. 1998; ISSN 0078-3780; 218p; In English
ReportNo.(s): ONERA-PB-1998-1; ESA-TI354; No Copyright; #ail: CASI; A10, Hardcopy; A03, Microfiche

This thesis comes under the scagavork relating to the blade-vortex interaction noise from a helicopter main Itadeals
with the prediction of blade pressure fluctuations which are the main sources of sound produced by these interactoemsPart 1
with the study of two-dimensional airfoil-vortex interaction in an inviscid incompressible fluid. The calculations are performed
usingintegral method and take into account vortex deformation during strong interactions. Several ways of modelling the vortex
arestudiedand their influence on the response of the airfoil is analysed. The predictions are compared with other theoretical results
and with experiment. The method of calculation is then employed to highlight the role of theanmsairetergn strong interaction.
In part 2, it is applied to a helicopter rotor, after transposing the actual 3D problem into a multi-2D problem. The position and
circulationof the vortices are obtained by modelling blade wake roll-up. A law for the evoluttbaiofiscous radius is proposed.
Theeffects of finite wingspan and compressibility are introducedbgns of corrections. The approach is validated by compari
sonswith experiment in the case of a rotor interacting with a prescribed vortex and in that of a rotor interacting with the vortices
from its wake. to conclude, the computational capabilities and limitations are summarized and future prospects.
Author
Blade-\ortex Interaction; Airfoils; Computer Systems Performance; Compethriiques; Noise Bdiction; Rotors

19990007832NASA Langley Research Centéfampton,YA USA
Tetrahedral Finite-Volume Solutions to the NavieiStokes Equations on Complex Configurations
Frink, Neal T, NASA Langley Research CentelSA; Pirzadeh, Shahyar Z., NASA Langley Research CaugA; Dec. 1998;
16p;In English; 10th; Finite Elements in Fluids, 5-8 Jan. 1998s®n, AZ, USA
Contract(s)/Grant(s): FOP 522-31-21-20
ReportNo.(s): NASA/TM-1998-208961; L-17783; NAS 1.15:208961; No Copyrigh&ilACASI; A03, Hardcopy; A01, Micro
fiche
A review of the algorithmic features and capabilities of the unstructured-grid flow solver USM3Dns is presented. This code,
alongwith the tetrahedral grid genergt®iGRIDns, is being extensively used throughout the U.S. for solving the Euler and Navi



er-Stokes equations on complex aerodynamic problems. Spatial discretization is accomplished by a tetrahedral cell-centered
finite-volumeformulation using Ros’upwind flux diference splitting. The fluxes are limited by either a Superbee or MinMod
limiter. Solution reconstruction within the tetrahedral cillaccomplished with a simple, but novel, multidimensional analytical
formula.Time is advanced by an implicit backward-Euler time-stepping scheme. Flow turbuliente &fe modeled by the Spa
lart-Allmaras one-equation model, which is coupled with a wall function to reduce the number of cells in the near-wall region
of the boundary layeiThe issuesf accuracy and robustness of USM3Dns NaS8igkes capabilities are addressed for a flat-plate
boundarylayer and a full F-16 aircraft with external stores at transonic speed.

Author

Finite Volume Method; Flux Difference Splitting; Mathematical Models; Navier-Stokes Equatitndnt Boundary ayer;
ComputationaFluid Dynamics; Unstructwd Grids (Mathematics); Euler Equations of Motionyulent Flow; Applications
Programs(Computers); Grid Generation (Mathematics)

19990008037NASA Langley Research Centétampton, YA USA
Global Nonlinear Parametric Modeling with Application to F-16 Aerodynamics
Morelli, Eugene A., NASA Langley Research Centé8A; 1998; 6p; In English; Control, 24-26 Jun. 198BiladelphiaPA,
USA
ReportNo.(s): ACC-1-98010-2; No Copyright;vail: Issuing Activity Hardcopy, Microfiche

A globalnonlinear parametric modeling technique is described and demonstrated. The technique uses multivariate orthogo
nal modeling functions generated from the data to determine nonlinear model structure, then expands each retained modeling
function into an ordinary multivariate polynomial. The final model form is a finite multivariate power series expantien for
dependentariable in terms of the independent variables. Partial derivatives of the identified models can be used to assemble glob
ally valid linear parameter varying models. The technique is demonstrated by identifying global nonlinear parametric models for
nondimensionaherodynamidorce and moment cdafients from a subsonic wind tunnel database for the F-16 fighter aircraft.
Resultsshow less than 10% tifrence between wind tunnel aerodynamic data and the nonlinear parameterized model for a simu
lateddoublet maneuver ahoderate angle of attack. Analysis indicated that the global nonlinear parametric models adequately
captured the multivariate nonlinear aerodynamic functional dependence.
Author
F-16 Aircraft; Orthogonal Functions; MathematicModels; Multivariate Statistical Analysis; Amtynamic Coefficients; Aer
dynamicForces

19990008181Lockheed Martin actical Aircraft Systemd~ort Worth, TX USA

Numerical Stability and Control Analysis Towards Falling-Leaf Prediction Capabilities of Splitflow for Two Generic

High-Performance Air craft Models

Charlton, Eric E Lockheed Martin dctical Aircraft Systems, USA; Sep. 1998; 58p; In English

Contract(s)/Grant(s): NAS1-960147RP 522-22-31-01

Report No.(s): NASA/CR-1998-208730; NAS 1.26:208730; No CopyrighajlACASI; A04, Hardcopy; A01, Microfiche
Aerodynamic analysis are performed using the Lockheed-Martin Tactical Aircraft Systems (LMTAS) Splitflow computa-

tional fluid dynamics code to investigate the computational prediction capabilities for vortex-dominated flow fieldsliffetwo

ent tailless aircraft models at large angles of attack and sideslip. These computations are performed with the goal of providing

usefulstability and control data to designers of high performance aircraft. Appropriate metrics for adonea@nd ease of use

aredetermined in consultations with both tHdTAS Advanced Design and Stability and Control groups. Results are obtained

and compared to wind-tunnel data for all six components of forces and moments. Moment data is combined to form a "falling

leaf” stability analysis. Finallya handful of viscous simulations were also performed to further investigate nonlinearities-and pos

sibleviscous dEcts in the diierences between the accumulated inviscid computational and experimental data.

Author

AerodynamicCharacteristics; Aicraft Models; Aicraft Performance; Angle of Attack; Computational Fluid Dynamics; Design

Analysis;Fighter Aircraft; Supersonic Agraft



03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents.

19990004140LB and M Associates, IncOklahoma CityOK USA
Analysis of Ditching and Water Survival Training Programs of Major Airframe Manufactur ers and Airlines Final Report
CosperDonna K., LB and M Associates, Inc., USA; McLean, Garner A., Civil Aeromedical Inst., USA; Jul. 1998; 36p; In English
Contract(s)/Grant(sDPTFA02-94-TF80076; RA Proj. AM-B-94-PRS-89
Report No.(s): DOT/RA/AM-98/19; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Currenttransport category aircrew training programs related to ditching and water survival are reviewed for content and atten
tion to data. This activity resulted from industry and regulatory inquiries about the state- of-the-art in ditchirater survival
operations, especially with regard to the increasing number of aircraft operations, and associated opportunities for emergency
water landing events, that the future will bring. The information on water landing events was gathered from published reports
relatedto these issues. For example, Johnson (1984) cited 16 transport category water tlhadotgsirred during the period
from 1959 to 1979and Chen and Muller (1994) reported that 33 wigract accidents occurred in commuter category aircraft
from 1982 until 1989. An additional 21 waterlated accidents or near idents occurred in transport a raft from 1980 through 1994.
Trainingmaterials related to ditching and water survival were provided by six major airframe manufacturers and nine major air
lines.The purpose dhe study was to examine the information flight attendants, as well as passengers, are provided about ditching
and water survival equipment and procedures, to determine if existing training practices are satisfactory. Special emphasis is
placed on unplanned water landing events. The resulting analysis identifies deficiencies in both water survival equipment and
proceduresand recommends solutions designed to promote more advanced water landing and water survival operations.
Author
Water Landing; Survival; Passengers; Flight Operations; Emergencies; Commuter Aircraft; Commercial Aircraft; Airline
Operations

19990004384Federal Aviation Administratign'Washington, DC USA
Notices to Airmen: Domestic/International, September 10, 1998
Sep. 10, 1998; 214p; In English
Report No.(s): PB99-104325; No Copyrightjal: CASI; A10, Hardcopy; A03, Microfiche
Tableof contents: Airway notams; Airports, facilities, and procedural Notams; General FDC Notams; Part 95 Revisions to
minimumen route IFR altitudes and changeover points; International Notices to Airmen; Graphic notices.
NTIS
National Airspace System; Air Navigation; Charts; Runways; Airports

19990004 385Federal Aviation AdministratiginVashington, DC USA
Notices to Airmen: Domestic/International, May 21, 1998
May 21, 1998; 210p; In English
Report No.(s): PB99-104317; No Copyrighyjal: CASI; A10, Hardcopy; A03, Microfiche
Tableof contents: Airway notams; Airports, facilities, and procedural Notams; General FDC Notams; Part 95 Revisions to
minimumen route IFR altitudes and changeover points; International Notices to Airmen; Graphic notices.
NTIS
National Airspace System; Air Navigation; Charts; Runways; Airports; Routes

1999000504 7CFD Research CorgHuntsville, AL USA
Computational Fluid Dynamics Tools for Escape Systems Aedynamic Analysis, \blume 2 of 2 Final Report
habchi, S. D.; Rock, S. G.; Hofd, G. S.; Parsatharsa¥. J.; Przekwas, A. J.; Feb. 09, 1998; 165p; In English
Contract(s)/Grant(s): N62269-92-C-0248
ReportNo.(s): AD-A353755; CFDRC-4128/17; NMM\CADPAX-97-257-TR; No Copyright; #ail: CASI; A08, Hardcopy; A02,
Microfiche

This report documents the findings of a SBIR Phase Il study entitled "CFD AnafyBismg Reduction on an Ejection Seat
During High Speed Ejection”. The main objectives of this study were to develop and validate Computational Fluid Dynamics
(CFD) methodologies for comprehensive aerodynamic analysis of ejection seat and occupant in free flight, and develop and adapt



existingCFD technologies for analysis of ejection seat in proximity of aircraft for both steady-state and unsteady seat and aircraft
separatiorusing prescribed trajectory

DTIC

Computational Fluid Dynamics; Escape Systemspdynamic Characteristics; Ejection; Ejection Seatsd-Flight; Design

Analysis

19990005048CFD Research CorgHuntsville, AL USA
Computational Fluid Dynamics Tools for Escape Systems Aedynamic Analysis, \blume 1 of 2 Final Report
habchi, S. D.; Rock, S. G.; Hofd, G. S.; Parsatharsa¥. J.; Przekwas, A. J.; Feb. 09, 1998; 129p; In English
Contract(s)/Grant(s): N62269-92-C-0248
ReportNo.(s): AD-A353756; CFDRC-4128/17; NMM\CADPAX-97-257-TR; No Copyright; #ail: CASI; A07, Hardcopy; A02,
Microfiche

This report documents the findings of a SBIR Phase Il study entitled "CFD AnafyBisig Reduction on an Ejection Seat
During High Speed Ejection”. The main objectives of this study were to develop and validate Computational Fluid Dynamics
(CFD) methodologies for comprehensive aerodynamic analysis of ejection seat and occupant in free flight, and develop and adapt
existingCFD technologies for analysis of ejection seat in proximity of aircraft for both steady-state and unsteady seat and aircraft
separatiorusing prescribed trajectory
DTIC
Aerndynamic Characteristics; Computational Fluid Dynamics; Ejection Seats; Ejection; Escape Systems; Design Analysis

19990007921INASA Goddard Space Flight Cent&reenbelt, MD USA

A Futur e of Satellite-Aided Seach and Rescue

Wallace,Ronald, NASA Goddard Space Flight Cent¢BA; 1998; 9p; In English; Radice€hnical Commission for Maritime

Services Assemblyi1-15 May 1998, San Diego, CA, USA; No Copyrightal: CASI; A02, Hardcopy; A01, Microfiche
Satellitetechnology habeen an integral part of maritime search and rescue since thAGEEHRSA system began opera

tion in 1984. This system, credited with more than eighty-six hundred lives saved, has recently been augmented to provide imme

diate response through geostationary satellites. The other satellite-based distress alerting system, INMARSAT, launched its

emergencystandard C service in 1991 and Standard E in 1997. Current plans call for a continuation of sertiothfajrihese

vital systems at least through the first decade of the next ceWeirgre currently witnessing the construction afiaber of new

satellitesystems that will have the potential for revolutionizing mobile communications. These sydtdrasapable of emer

gencycommunication, anchust be given due consideration in any look at the future, This paper reviews existing systems using

satellitesfor distress alerting, describes the plans in place for them, and discusses likely developments.

Author

Inmarsat Satellites; Mobile Communication Systems; Rescue Operations; @ynehPlatforms; SARFACOSRAS

19990008228National Tansportation Safety Bogrivashington, DC USA
National Transportation Safety Board: Aircraft Accident Report. In-Flight Fire/Emergency Landing Federal Express
Flight 1406 Douglas DC-10-10, N68055, Newburgh, NewrK, September 5, 1996
Jan. 01, 1998; 148p; In English
ReportNo.(s): PB98-910403; NTSB/AAR-98/03; DCA-96-MA-07-9; No Copyrightaik CASI; A07, Hardcopy; A02, Micro
fiche

This report explains the accident involving Federal Express flight 1406, a Douglas DC-10-10, which made an emergency
landingat Stewart International Airport on September 5, 1996, aftdtigitcrew determined that there was smoke in the cabin
cargocompartment. Safety issues in the report include flightcrew performance @fesimgprocedures, undeclared hazardous
materialsin transportation, dissemination of hazardous materials information, airpogesmogiresponse, and adequacy of air
craftinterior firefighting methods.
NTIS
Safety; Safety Management; é&ift Accident Investigation; Adraft Accidents; Fies; Emegencies; Air Tansportation

19990008229National Tansportation Safety Bogrivashington, DC USA

National Transportation Safety Board Transportation Initial Decisions and Orders and Board Opinions and Orders:
Adopted and Issued during the Month of August, 1998

Aug. 1998; 328p; In English

Report No.(s): PB98-916708; NTSB/IDBOO-98/08; No CopyrigiiaiA CASI; A15, Hardcopy; A03, Microfiche



This publication contains all Judge Initial Decisions and Board Opinions and Orders in Safety Enforcement and Seaman
Enforcementases for August 1998.
NTIS
Safety Management; Airdnsportation

19990008258European Qranization for the Safety of Air NavigatipBxperimental Centre, Bretigny-sOrge, France
Gears Conflict Resolution Algorithm
Irvine, R., European @anization for the Safety of Air Navigation, France; ND997; 58p; In English
Report No.(s): PB99-101024; EEC-321; No Copyrightaih CASI; A04, Hardcopy; AO1, Microfiche

An algorithm is described which finds a set of flyable, conflict-free trajectories for an aircraft which must fly through an envi
ronmentcontaining obstacle aircraft whose trajectories are known. The algorithm makes systematic use of a maneuver generator
anda conflict detectorThe maneuver generator may embody a variety of aircraft behavior models which might, for example, take
into account standard turn behavior and wind predictions. The conflict detector may embody a variety of definitions of what makes
atrajectory unacceptable, and might, for example, take into account growing uncertainty in the future positions of aircraft. Cor
rectnes®f solution trajectories is readily demonstrable. The algorithpninsarily intended for use in free-flight air tfiafcontrol
simulations but might also be used in operational applications (ground or air-based) should conflict resolution assistance be
required.In an automated simulation a solution trajectory can be chosen from the resulting set of conflict-free trajectories in accor
dancewith optimization criteria. Thalgorithm may be used for prioritized planning of the motion of a number of aircraft. It may
alsobe used to solve motion-planning problems in domains other than fidr ¢caftrol.
NTIS
Gears; Algorithms; Air faffic Contiol; Congestion; Separation;rdjectory Optimization; Flight Paths

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation systems (satellite and ground based), and air traffic control.

19990004631Smithsonian Astrophysical ObservatoBambridge, MA USA
Analysis of Spaceborne GPS SystemBinal Report 12 Sep. 1997 -11Mar. 1998
Cosmo Mario L., Smithsonian Astrophysic@lbservatoryUSA; Davis, James L., Smithsonian Astrophysical Observatts;
Elosegui, Pedro, Smithsonian Astrophysical Observatory, USA; Hill, Michael, Smithsonian Astrophysical Observatory, USA;
ScireScapuzzdsrancesca, Smithsonian Astrophysical Observatd®A; 1998; 18p; In English
Contract(s)/Grant(s): NAG1-1969; No Copyrightjal: CASI; A03, Hardcopy; A01, Microfiche

A reasonable amount of literature can be found on the general topic of GPS receiving antennas, but very little has been pub
lishedon spaceborne GPS receiving antennas. Thisnemytopic seems to be so far more of interest for the industrial world than
for the academic community. For satellite applications, microstrip antennas are usually preferred over other types of antennas
mainly because of their non-electrical characteristics, such as small size, relatively lightweight, shape, possibility of integration
with microwave integrated circuits, and relatively low costs. Careful design of patch antennas could meet all the requirements
(electricaland non-electrical) of GPS receiving antenna to be mounted on a tethered satellite.
Derived from text
Global Positioning System; Reselay Spaceborne Experiments; Antenna Design; Spacecraft Antennas; Satellite Antennas

19990004640Civil Aeromedical Inst.Oklahoma CityOK USA
Air craft Importance and Its Relevance to Situation Avareness Final Report
Gronlund,Scott D., Oklahoma UniyUSA; Ohrt, Daryl D., Oklahoma Uni\USA; DoughertyMichael R. B Oklahoma Uniy
USA,; Perry Jennifer L., Oklahoma UnivUSA; Manning, Carol A., Civil Aeromedical Inst., USA; May 1998; 16p; In English
ReportNo.(s): DOT/RA/AM-98/16; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

We tested en route air tfaf controllers (currently serving as instructors at tAédAcademy) to determine what they remem
berabout the aircraft itheir sectarWe focused on memory for flight data (especially aircraft altitude and ground speed) and the
positionof the aircraft on the radar screen. Aircraft importantectfd memory for flight data but not the highly accurate recall
of the radar position of the aircraft. We hypothesize that controllers use their excellent memory for aircraft position to classify



aircraftas important (potential tféd) or not, and better remember flight data about impodantaft (in particulartheir exact
altitude).The results have implications for improving techniques to assess situation awareness and interfaces to support it.
Author

Air Traffic Controllers (Personnel); Instructors; Memory

19990005953Civil Aeromedical Inst.Oklahoma CityOK USA
The Combination of Flight Count and Control Time as a New Metric of Air Traffic Contr ol Activity Final Report
Mills, Scott H., Civil Aeromedical Inst., USA; May 1998; 16p; In English
Report No.(s): DOT/RA/AM-98/15; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The exploration of measures of airspace activity is useful in a number of significant ways, including the establishment of
baseline air traffic control (RC) measures and the development of tools and procedures for airspace management. This report
introducesa new metric of AC activity that combines two existing measures (flight count and the time aircraft are under control).
The Aircraft Activity Index (AAl) is sensitive to changes in both fligbuntand flight length, and therefore is a superior measure
for comparing aircraft activity between two epochs of time. The AAl was applied to data from 10 days of System Analysis Record
ingsobtained from the Seattle Air Route Control Cerfée advantages of tHeAl were most apparent when féifent aircraft
typesconsistently had diérent mean flight lengths. Possible uses of the AAl and offi€rmeasures for the evaluationrafw
systemsand procedures are discussed.
Author
Air Traffic Contol; Systems Analysisjiie Measuement; Airspace

19990007797Instituto Nacional de Pesquisas Espadisept. Mecanica Espacial e ContrdBao Jose dos Campos, Brazil
Utilization of the Navigation Solution from the GPS to Determine the Orbit of a Satellite in a Low OrbitUtilizacao da
Solucaode Navegacao do GPS para Determinacao de Orbita de Satelites a Baixa Altitude
doNascimentoJoge Martins, Instituto Nacional de Pesquisas Espacias, Brazil; Kuga, Helio Koiti, Instituto Nacional de Pesqui
sasEspaciasBrazil; deAlmeidaPrado, Antonio Fernando Bertachini, Instituto Nacional de Pesquisas Espacias, Brazil; 1998; 9p;
In Portuguese; 14th; Engenharia Mecanica, 8-12 Dec. 1997, Bauru, Brazil
Report No.(s): INPE-6719-PRE/2741; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche

In this work the orbit determination problem of an earth artificial satellite is analyzed. This problem is solved using the GPS
(Global Positioning System). It is assumed that thgdasatellite will carry a GPS receivéo perform thismission, one needs
to perform the following steps: (1) to simulate the m the GPS and tiet tatellites; (2) to calculate all the distances between
the GPS satellites and the target satellite; (3) to determine which GPS satellites are visible; (4) to corrupt those data by adding
a random error; (5) to develop a software that is able to get a navigation solution on each point of the orbit; and (6) to develop
anew software to get the tgt satellite state vector (position and velocity) from the navigation solution. This work was motivated
by INPE’s plans of performing this kind of mission in a near future. It must he emphasized that the goal of this work is not to provide
the system maximum accuradyut a sufficient accuracy to track and control the satellite at a low cost.
Author
Navigation Satellites; Global Positioning System; Orbit Calculation; Artificial Satellites

19990007855DaimlerBenz Aerospace A.GMilitary Aircraft, Ottobrunn, Germany
Reliable Autonomous Pecise Integrated Navigation RAPIN for Pesent and Futue Air-Vehicles
Koehler, Thomas, Daimler-Benz Aerospace A.G., Germany; Tumbraegel, Franz, Daimler-Benz Aerospace A.G., Germany;
Beyer, Juergen, Honeywell Regelsysteme G.m.b.H., Germany; Jul. 1998; 16p; In English; Also announced as 19990007836;
CopyrightWaived; Avail: CASI; A03, Hardcopy; A03, Microfiche

The operation of unmanned vehicles ranging from strategic missions of autonomous high altitude reconnaissance to tactical
missionsof reconnaissance and strike/attack impm=& requirements to the guidance systems in the area of reliability and safety
Thisincludes all phases of the mission start, cruise, attack/strike and 'Low Level’ operation including precision approaches even
under bad weather conditions and in a hostile environment. A reliable, continuous and precise navigation system is of paramount
importanceor the guidancéunction even more for unmanned air vehicles. The Project RAPIN, the name standing for 'Reliable
Autonomous Precise Integrated Navigation’, combines the navigational research activities at Daimler-Benz Aerospace AG
(Dasa)Military Aircraft teamed withHoneywell Regelsysteme GmbH in that context. RAPIN integrates 'Laser Inertial Naviga
tion System’ (LINS), P(Y) code 'Global Positioning System’ (GPS) ardrain Referenced Navigation’ system (TRN). The data
fusionconcept is to combine all available information in one MAIN filter gaining the highest accuracgier to provide uncen
taminatedbackup solutions in case of sensor failures, a bank of SUB filters is working in parallel. Each SUB filter dieesn dif
subsebf sensor signals. It is the objective of this paper to report on the system concept, the design of the prototype, and to describe



therealization process. Subsequenthe paper will present first and preliminary results including flight trials on C-i5sall
ANA/FRA (Autonome Navigationsanlage/Flugregelungsanlage) performed by #tatdhnische Dienststelfd”. The pos

sible application of this generic system varies from uninhabited reconnaissance / fighter aircraft over sansgdbib rescue
helicopters.

Author

Autonomous Navigation; Multisensor Fusion; Aircraft Guidance; Systems Integration; Pilotless Aircraft; Flight Management
SystemsAir Navigation; Automatic Flight Corof

19990007856Universitaet der Bundeswehr Muenchbrst. fuer Systemdynamik und Flugmechamkeubibeg, Germany
Landmark Navigation and Autonomous Landing Approach with Obstacle Detection for Aicraft
Fuerst,Simon, Universitaet der Bundeswehr Muenchen, Germaeyn&y Stefan, Universitaet der Bundeswehr Muenchen; Ger
many;Dickmanns, Dirk, Universitaet der Bundeswékuenchen, Germany; Dickmanns, Ernst-Digtémiversitaet der Bunde
swehrMuenchen, Germany; Jul. 1998; 12p; In English; Also announced as 19990007836; Copgrighit Wail: CASI; A03,
Hardcopy;A03, Microfiche

A machine perception system for aircraft and helicopters using multiple sensor data for state estimation is presented. by com
bining conventional aircraft sensors like gyros, accelerometers, artificial horizon, aerodynamic measuring devices and GPS with
vision data taken by conventional CCD-cameras mounted on a pan and tilt platform, the position of the craft can be determined
aswell as the relative position to runways and natural landmarks. The vision data of natural landmarks are used to improve position
estimatesluring autonomous missions. A built-in landmark management mdduaides which landmark should be focused on
by the vision system, depending on the distance to the landmark and the aspect cohftiitmesmplex landmarks like runways
aremodeled with diferent levels of detail that are activated dependent on range. A supervisor process compares vision data and
GPS data to detect mis-trackingtbévision system e.g. due to poor visibility and tries to reinitialize the vision system or to set
focuson another landmark available. During landing approach obstacles like truckisanes can be detected on the runway
The system has been tested in real-time within a hardware-in-the-loop simulation. Simulated aircraft measurements corrupted by
noiseand other characteristic sensor errors have fezbimto the machine perception system; the image processing module for
relativestate estimation was driven by computer generated imdgesylts from real-time simulation runs are given.
Author
Navigationlnstruments; State Estimation; Autonomous Navigation; Landmarks; GohB@da Pocessing; Multisensdfusion;
Aircraft Landing; Instrument Landing Systems; Computsiox; Obstacle #oidance; Flight Simulation

19990008059Jet Propulsion Lab., California Inst. afch, Pasadena, CA USA
Precise Point Positioning for the Efficient and Robust Analysis of GPS Data &m Large Networks
Zumberge)). F, Jet Propulsion Lab., California Inst. aéch., USA, Heflin, M. B., Jet Propulsion Lab., California InstTeth.,
USA,; Jeferson, D. C., Jet Propulsion Lab., California Inst. €fT., USA; Vitkins, M. M.,Jet Propulsion Lab., California Inst.
of Tech.,USA; Webb, FH., Jet Propulsion Lab., California Inst. &ch., USA; Journal of Geophysical Research;. @y 1997;
ISSN0148-0227; ¥lume 102, No. B3, pp. 5005-5017; In English
Report No.(s): Pape€36JB03860; Copyright; vail: Issuing Activity Hardcopy, Microfiche

Networksof dozens to hundreds of permanently operating precision Global Positioning System (GPS) receivergiage emer
at spatial scales that range from 10(exp 0) to 10(exp 3) km. to keep the computational burden associated with the analysis of such
dataeconomically feasible, one approach is to first determine precise GPS satellite positions and clock corrections from a globally
distributednetwork of GPS receivers. Then, data from the local network are analyzed by estimating receiver specific parameters
with receiverspecific data; satellite parameters are held fexettheir values determined in the global solution. This "precise point
positioning”allows analysis of data from hundreds to thousands of sites every day with 40 Mflop comptiteesults compara
ble in quality to the simultaneous analysis of all data. The reference frames for the global and network solutions azn be free
distortion imposed by erroneous fiducial constraints on any sites.
Author
Global Positioning System; Data Acquisition; Networks; Receivers

199900081850Id Dominion Univ, Norfolk, VA USA

Air T raffic Network Pr oject Final Report 1996 - 1997

1997; 6p; In English

Contract(s)/Grant(s): NAG1-1745

Report No.(s): NASA/CR-1997-207689; NAS 1.26:207689; No CopyrighajlACASI; A02, Hardcopy; A01, Microfiche



The high level requirement of the Air Traffic Network (ATN) project is to provide a mechanism for evaluating the impact
of router scheduling modifications on a networkgesncy, without implementing the modifications in the live network.
Author
Networks; Potocol (Computers); Network SynthesisleECommunication

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19990004075RAND Corp, Santa Monica, CA USA
The Cutting Edge: A Half Century of U.S. Fighter Aircraft R and D
Lorell, Mark A., RAND Corp., USA; Levaux, Hugh,/RRAND Corp., USA; Jan. 1998; 235p; In English
Contract(s)/Grant(s): F49642-96-C-0001
Report No.(s): AD-A354082; RAND-MR-939-AF; No Copyrightydil: CASI; All, Hardcopy; A03, Microfiche

Pastand ongoing RAND research indicates that experience; i.e., the steady buildup and maintenance of expertise over time
throughconstantearning by doing, is critical in the cosfesftive design and development of successful military aircraft. This
proposition is, howevestill subject to some debate; given its critical importance for choosing correct policies, more evidence
on it would be very valuable. For example, achievitgtter understanding of the role of experience in military aircraft R&D
is crucial for determining how to maintain a viable U.S. industrial base for the future in an era of declining R&D budgets, few
new program starts, and industry contraction. This book, and a companion document that concentrates on borabefyRé&D,
the role of experience in combat aircraft R&D through a systematic review of the historical record from the early 1940s to the
presenbf the major prime contractors in developing new fighter and bomber aircraft, using openly available published sources.
This research complements and supports other theoretical and historical research reported elsewhere.
DTIC
Bomber Aicraft; Fighter Aircraft; Reseacth and Development; ReseArManagement; Federal Budgets

199900041060Ild Dominion Uniy, Coll. of Engineering andethnology Norfolk, VA USA
Analysis and Design of Fuselage Structess Including Residual Stength Prediction Methodology Final Report
Knight, Norman E Old Dominion Univ, USA; 1998; 135p; In English
Contract(s)/Grant(s): NAG1-1588
Report No.(s): NASA/CR-1998-208267; NAS 1.26:208267; No CopyrighajlACASI; A07, Hardcopy; A02, Microfiche

The goal of this research project is to develop and assess methodologies for the design and analysis of fuselage structure
accountingor residual strength.\ilo primary objectives are included in this research activity: development of structural analysis
methodologyfor predicting residual strength of fuselage shell-type structures; and the development of acficiete aeflysis,
designand optimization tool for fuselage shell structures. Assessment of these tools for robugiriess, &fid usage in a fuse
lageshell design environment will be integrated with these two primary research objectives.
Derived from text
Prediction Analysis dchniques; Fuselages; Structural Analysis

19990004162Army Aeromedical Research Laort RuckerAL USA
Design Issues for Helmet-Mounted Display Systems for Rotary-iWg Aviation Final Report
Rash,Clarence E., Army Aeromedical Research Lab., US4l ean, Wlliam E., Army Aeromedical Research Lab., USA; Mora,
JohnC., Army Aeromedical Research Lab., USA; Ledford, Melissa H., Army Aeromedical Research Lab., USA; Mozg, Ben T
Army Aeromedical Research Lab., USA; Jul. 1998; 186p; In English
Contract(s)/Grant(s): Proj 30162787A879
Report No.(s): AD-A352464; USAARL-RN-98-32; No Copyrighizall: CASI; A09, Hardcopy; A02, Microfiche

Sincethe 1970s, the trend in Army aviation has beerely on helmet-mounted displays (HMDs) to provide the aircrew with
pilotageimagery flight information, and fire control imagery and symbologlgis paper is intended to serve as both a checklist
anda guide for designers @fiture integrated helmet and display systems for rotary-wing aircraft. In this paper: 1) salient perfor
manceparameters of such systems are identified; 2) recommendations for values of these parameters are suggested, based on pa
researctand the opinions afubject matter experts; 3) an analysis of potential health and safety hazards is provided; 4) a human
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factorsengineeringassessment (HFEA) is provided; and 5)lessons learned from previously fielded U.S. Army HMD systems are
summarizedHowever this paper is not a cookbook for building an integrated helmet and display system.

DTIC

Helmet Mounted Displays; RotaryiMy Aircraft; Rotary Vihgs; Safety; Human Factors Engineering; Helmets

19990004383Galaxy Scientific Corp Egg Harbor dwnship, NJ USA
Health Hazards of Combustion Poducts from Aircraft Composite Materials Final Report
Gandhi, S., Galaxy Scientific Corp., USAydn, R. E., Galaxy Scientific Corp., USA; Sep. 1998; 36p; In English
Report No.(s): PB99-104499; No Copyrighyjal: CASI; A03, Hardcopy; A01, Microfiche
Concernsbout the potential health hazards of burning file@rforced polymer composites dircraft fires parallel the rising
usageof these materials for commercial aircraft primary and secondary structures. An overview of the nature and the potential
hazardsassociated with airborne carbon fibers released during flaming combustion of aircraft composites is presented. The current
dataderived from animal studies are infitiEnt to determine the acute toxicity of carbon fibers from burning composites.
NTIS
Combustion Ryducts; Hazads; Health; Fiber Composites; Reinfimg Fibers

19990005098Lockheed Martin actical Aircraft Systemd-ort Worth, TX USA
Large Area Composite Inspection Systentinal Report Oct. 1992 - Jun. 1998
Drake, Thomas E., Lockheed MartiacTical Aircraft Systems, USA; Jun. 1998; 164p; In English
Contract(s)/Grant(s): F33615-92-C-5981; AF Proj. 3153
ReportNo.(s): AD-A353169; FZM-8250-19; AFRL-ML-WP-TR-1998-4128; No Copyrightais CASI; A08, Hardcopy; A02,
Microfiche

The Large Area Composite Inspection System (LACIS) successfully proved that Laser Ultrasonic Testing (UT) will meet
thefuture needs of both Air Logistics Centers (AECand aerospace contractors. Many significant advances in laser ultrasonic
technologywere demonstrated with the prototype system. Highlights of the program accomplishmentgeasselacomplex
composite structures were tested with Laser UT for the first time; rapid and accurate optical scanning was achieved; improved
defectdetection and signal-to-noisatio was accomplished; and, advanced data analysis capabilities were demonstrated. Laser
UT reduced the capital investment and lowers the labor cost of testing composite structures. The LACIS program conclusively
demonstratethe superiority of Laser UTor testing lage complex aerospace composite materials. Laser UT will be an important
manufacturingand in-service method for Quality Assurance of next generation of advanced aircraft.
DTIC
Composite Structes; Inspection; Lasers; Ultrasoni@3ts; Logistics; Composite Materials; Aspace Systems

19990007837Lockheed Martin CorpPalmdale, CA USA
Design Guidelines and Considerations for the UX
Nicolai, Leland M., Lockheed Martin Corp., USA; Jul. 1998; 10p; In English; Also announced as 19990007836; Copyright
Waived;Avail: CASI; A02, Hardcopy; A03, Microfiche
The Unmanned @ctical Aircraft is viewed by mangs the centerpiece forfafdable tactical air warfare in the year 2020 due
to its potential for a revolutionary reduction in LCC and the fact that it embptiesof the Aerospace 2020 technology initia
tives. Most of the technology for making the UTA effective as a weapon system is here today, but the technology for realizing
its potential cost reduction remains to be developed.
Author
Pilotless Aicraft; Design Analysis; Cost Reduction

19990007840Naval Air Warfare CenteWeapons Diy China Lake, CA USA
Highly Maneuverable Lethal Vehicle (HMLV) Concept
Palfalvy, Geoge M., NavalAir Warfare CentelUSA; Andes, David K., Naval Air @ffare CentetUSA; Siegel, David, Gice
of Naval Research, USA; Jul. 1998; 6p; In English; Also announced as 19990007836; Copyright Waived; Avail: CASI; A02,
Hardcopy;A03, Microfiche

The paper presents interim results of a technology feasibility study of an unoccupied, armed, reusable, semi-autonomous air
weapornsystemthe Highly Maneuverable LethakXicle (HMLV). The HMLV concept that is currently being studied nominally
hasthe following characteristics: (1) Acceleration capability greater than that of any manned aircraft; (2) Sensors, sensor process
ing, automatic taget recognition algorithms amdasoning/decision-making algorithms to allow it to operate almost completely
autonomously; (3) A variable-bandwidth, jam-resistant data-link to communicate images to an offboard controller; (4) Light-
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weight,inexpensive, but precision guided and highly lethal, weaponry to prosecute air and sigédspaad (5) Airborne refuel

ing capability. The study’s goal is to examine applicable technologies and determine where they are lacking so that research
funding can be properly focused. Interim resutigicate that: (1) High-g airframes can he built (range and loiter capability for
these airframes may be an issue); (2) Turbojet engines that can withstand the high-g environment can be built; (3) Sensor anc
signal-processingesearch is progressing at a rate that will produdeift capability inthe near future; (4) The high-g capabil

ity of the HMLV, combined with a simple infrared countermeasure, will allow it to evade most threat missiles; and (5) Advances

in computational algorithms, includindTR, will be required.

Author

Highly Maneuverable Adaraft; Pilotless Aircraft; Feasibility Analysis

19990007844Industrieanlagen-Betriebsgesellschaft m.p®ttobrunn, Germany
System Integrity Considerations for Unmanned @&ctical Air craft
Scheithaue., Industrieanlagen-Betriebsgesellschaft m.b.H., Germ\&apderlich, G., Industrieanlagen-Betriebsgesellschaft
m.b.H.,Germany; Jul. 1998; 12p; In English; Also announced as 19990007836; Copyaigeti\Avail: CASI; A03, Hardcopy;
AO03, Microfiche

In general, unmanned aerial vehicles W& and Cruise Missiles (CM) have demonstrated their operational valuelimthe
ited conflicts of the last years. This experience and technological advances promise similar successful resultsdphistere
catedUnmanned actical Aircraft (UT) covering a wider range of airborne mission roles. Throughout this publicatiterthe
UTA will be used in favor of the term uninhabited combat aerial vehicle YWJQA this paper UA concepts are evaluated with
respecto system integrityin a first step mission scenarios are analyzed with respect to the hostile threafswitl Bficounter
Theseexternalthreats together with internal threatieafing reliability and system safety are the reference for the evaluation of
therequired integrity levels. On the basis ajeneric system architecture essential and non-essential functions are considered.
Theassessment led to the result thaAWill be quite complex. This will have a major impact on the life cycle costs according
to the experience with mannadfcraft programs. Howevetompared with manned aircraft weapon systen lif@ cycle costs
will be lower due to fewer operating costs.
Author
Cruise Missiles; Pilotless Adraft; Systems Engineering;éApon Systems; Design Analysis; ddtrEvaluation

19990007846Wright Lab, Aeromechanics Integration Branahtight-Patterson AFB, OH USA
Unconstrained Maneuver Air Vehicle: A Configuration Development
Shenk, Barth W., Wright Lab., USA; Jul. 1998; 10p; In English; Also announced as 19990007836; Copyright Waived; Avail:
CASI; A02, Hardcopy; A03, Microfiche

Maneuverability-basesizing of a notional, unmanned vehicle is presented with spin tunnel test results of a resultant con
figuration. Sustained load factor and roll acceleration were traded against wing loading, thrust-to-weight ratio and aspect ratio
for a notional air-to-air combat mission. Prospective turn and roll performance goals were developed for an unmanned fighter,
andphysical limitations of thrust matching between cruise and maneuver power requirements was studied. The resulting configu
ration characteristics indicate that optimization of this class of vehicle requires development of inertial optimization methods and
structuraldesign methodologies for instantaneous, dynamic loads.
Author
Highly Maneuverable Aaraft; Structural Design; Pilotless Adraft; Optimization; Aicraft Configurations;Spin Ests; Aicraft
Design

19990007848Papachristofilou (I,)Thessaloniki, Greece
System Layout of an Unmanned High Altitude Aircraft for Certification and Flight in Civil Airspace
Papachristofiloul., Papachristofilou (l.), Greece; Kaempf, PaimlerBenz Aerospace A.G., Germanyagher O., Technische
Univ., Germany; Jul. 1998; 8p; In English; Also announced as 19990007836; Copyaiyletdy\Avail: CASI; A02, Hardcopy;
A03, Microfiche

Severalunmanned air vehicles (WA) are currently in operation or under development, and predictions for the future indicate
anexpansion in the tasks that will be covered byBAMth missions conceivable both in the civil as well as military sectors,
UAVs are expected to be procured and operated in increasing numbers in the immediate future, besiga®the technical
challenges associated with unmanned flight, the issues of certification and rules of operation of unmanned aircraft in non-re-
strictedairspace need to be addressed. Flights of unmanned aircraft are currently taking place within reserved airspace with only
few exceptions where U5 have been allowed to enter oerspace under special precautions. The potential of unmanned air
craft can only be exploited if such restrictions are lifted and they are certified to operate along manned aircraft. to reach such a

12



point, formulation of explicit certification requirements on the system design of the aircraft is required, as well as a series of flight
teststo validate the concept of safe use of unmanned aircraft in non-restricted airspace. Although such regulations do not exist
atthe moment, airworthiness and air fi@tontrol authorities have already started examining the issues involved and are expected
to issue guidelines covering unmanned flight in the near future. Based on inforeatitailefrom the above mentioned authori
ties,the main characteristics of those regulations can be descritrel@esent time. Moreoveahe implications on the system
designof unmanned aircraftan be highlighted, showing the parameters that are to influence future designs. In our view the least
complicated route to the operation of unmanned aircraft in civil airspace explbeed with a subsonic high altitude reconnais
sanceplatform. Here the relocation of the pilot to a ground statiter®the highedbenefits, creating a strong rationale for the
developmenbf such a craft. At the same time, only a limited number of additional subsystems are necdasditate flight

in open airspace, which will be demonstrated by means of a recently conctuabegbtual design of an unmanned high altitude
aircraft.

Author

PilotlessAircraft; Aircraft Design; Systems Engineering; Airspace; Calnystems Design

199900078490ffice National d’Etudes et de Recherches AerospatiBli@ss, France
Hypersonic Drone for Reconnaissance Missions in DeptBbrone Hypersonique pour des Missions de Reconnaissance en
Profondeur
Serre, L., Office National d’Etudes et de Recherches Aerospatiales, France; Jul. 1998; 10p; In French; Also announced as
19990007836Copyright Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche
The concept ofusing a hypersonic drone aircraft operating at very high altitude is analyzed. One example of an operational
flight is obtaining an important class of information whicHifficult to obtain by other means. Of equal importance, the mounting
of sensors is strongly connected with the size of the vehicle, and must, iatidard, be considered in the preliminary project
for finalizing the main options.
Transl. by CASI
Drone Aicraft; Hypersonic Aicraft; Reconnaissance

19990008025Stanford Uniy, Dept. of Aeronautics and Astronauti®&anford, CA USA
Response and Failue of Composite Plates with a Bolt-Filled Holelnterim Report
Yan, U. M., Stanford Uniy USA; Sun, H. T Stanford Uniy USA; Wei, W. D., Stanford Uniy USA; Chang, K., StanfordUniv.,
USA; Jun. 1998; 90p; In English
Report No.(s): PB99-104465; No Copyrightall: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche

This progress report summarizes the activities that have been performed under the sponsorship of the Federal Aviation
Administration(FAA) under contract no. DEPT/95-G-012-0001 from May 1, 1996 to June 1, 1997. This program is considered
to be a part of a special joint project between the FAA and the Boeing Company on the design of composite bolted joints. The
major effort of the joint project is to develop the most advanced computer code for the analysis and design of bolted composite
joints for the Boeing Company and th&A. The major focus of the&A program is on net-tension failure of composites contain
ing a circular cutout with or without a mechanically tightened bolt, while the Boeing program focuses on the bearing damage of
bolted joints in both doubland single lap joints. This report describes the activities udeifinding. Both experimental and
analyticalwork have been conducted.
NTIS
Failure; Composite Structas; Plates (Structural Members); Bolts

19990008132Research Inst. of National Defen&sv. of Defence AnalysisStockholm, Sweden
Outlook for the Russian Aircraft Industry 1997-2007 Utsikter foer den yska Flyplansindustrin 1997-2007
Kogan, Evgeni, Research Inst. of National Defence, Sweden1898; 48p; In English
Report No.(s): PB99-10231FOA-R-98-00755-170-SE; No Copyrightydil: CASI; A03, Hardcopy; A01, Microfiche

The study addresses one of the most important areas in the development of the Russian military industrial complex, the Civil
and Military Aircraft Industry. to give the reader a better understanding of hawdhstry takes the leap from a state-owned,
domestically-orientechanufacturing to a transformed and slimmed production under harsh market-arientettances, a his
torical perspective is provided. Dr Kogan then examines the status and plans for the most important actors, the MIG MAPO,
Suchoi,the Financial Industrial Group RAC and theaiisnational FIG llyshion. The helicopter desigmeau Mil is also included
dueto its importance domestically as well as in exports. The author scrutinizes the cooperation within CIS and with foreign firms,
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especiallyFrench ones. Because of the its importance to transport aircraft production in CIS, the Ukrainian Antonov complex is
alsofocused on.

NTIS

Aircraft Industry; Civil Ariation; Aircraft Production

19990008188Defence Science anadhnology Oganisation Aeronautical and Maritime Research Laelbourne, Australia
Analytical Predictions of Fatigue Crack Gowth in the Lower Plate of the F-111 Wing Pivot Fitting Fuel Flow Hole Num-
ber 58
Murtagh,B. J., Defence Science andchnology Oganisation, Australia; Alker, K. F, Defence Science an@dhnology Oga-
nisation,Australia; Feb. 1998; 16p; In English
Report No.(s): DSTO-TN-0135; DODA-AR-010-459; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime
Researcliab., PO. Box 4331, Melbourne,istoria 3001, Australia), HardcopMicrofiche

This report details a comparison of fatigue growth predictions for a fatigue crack in the lower plate ofthafirglPivot
Fitting, adjacent to Fuel Flow Hole No 58. This is a known fatigue critical location and is designated as DI 86. Fatigue analysis
usingconventional fracture mechanics techniques and empirical retardation models performed by the manufethzed
Martin Tactical Aircraft Systems (then General Dynamics), predicted a fatigue life of approximately 57,000 flight hours. An
equivalentanalysis was conducted using the analytical crack clesg® RSTRAN I, and this resulted in a life prediction of
about25,000 flight hours. Spectrum fiifences provide a partial explanation. ATRAN Il analysis using a spectrum based
on an in-flight strain measurement system known as AFDAS produced a shorter life again. Further work is underway to quantify
thedifference in the predictions due to spectrurfediinces, and that due to analysis techniques.
Author
Crack Popagation; Strain Measement; F-11 Aircraft; Fracture Mechanics; Crack Closer

06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

19990004346NASA Goddard Space Flight Cent&reenbelt, MD USA
MIDEX Advanced Modular and Distributed Spacecraft Avionics Architecture
Ruffa, John A., NASA Goddard Space Flight CentéBA; Castell, Karen, NASA Goddard Space Flight Cetd&A,; Flatley
ThomasNASA Goddard Space Flight CentelSA, Lin, Michael, NASAGoddard Space Flight Cent&tSA; 1998; 1p; In Eng
lish; Aerospace Conference, 21-28 MB998, Snowmass, CO, USA; Sponsored by Institute of Electrical and Electronies Engi
neersUSA; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

MIDEX (Medium Class Explorer) is the newest line in NASA's Explorer spacecraft development program. As part of the
MIDEX charter, the MIDEX spacecraft development team has developed a new mdidtiifnuted, and scaleable spacecraft
architecturehat pioneers new spaceflight technologies and implementation approaches, all designed to reduce overall spacecraft
costwhile increasing overall functional capabiliiyhis resultant "plug and playystem dramatically decreases the complexity
andduration of spacecraft integration and test, providing a basic framework that supports spacecraft modularity and scalability
for missions of varying size and complexitpgetherthese subsystems form a modulxible avionics suite that can beodi
fied and expanded to support low-end and very high-end mission requirements with a minimum of redesign, as well as allowing
a smooth, continuous infusion of new technologies as they are developed without redesigning th&sgsteerall approach
hasthe net benefit of allowing a greater portion of the overall mission budget to be allocated to mission science instead of a space
craftbus. The MIDEX scaleable architecture is currently being manufactured and tested for use on the Microwave Anisotropy
Probe(MAP), an inhouse program at GSFC.
Author
Avionics; Spacecraft Design; Mission Planning; Anisgly; Exploer Satellites

1999000784 7Boeing Ca.Anaheim, CA USA
Sensor Alternatives for Future Unmanned H&ctical Air craft
FleemanE. L., Boeing Co., USA; Jul. 1998; 16p; In English; Also announced as 19990007836; Copilgd;\ivail: CASI;
AO03, Hardcopy; A03, Microfiche

This paper addresses the enabling technologies of the sensor suite for the next generation Uraticaledirtraft (UR).
An assessment is made ofgarsensors, communication sensors, and navigation sensors that are used i ithtellifience,
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surveillancereconnaissance, communication, #&nget designation missions. Emphasis is given to the classesisfthdt oper

ate at stand-6fltitudes and ranges outside thieefiveness envelope of typical threat air defenses and jammers. Primary-environ
mentalfactors that are addressed in the paper are world-wide cloud cover and rain rateecthefefloud cover and rarmate

on sensor performance are evaluated for synthetic aperture radar (SAR), passive millimeter wave (mmW), and electro-optical
(EO) sensors. The syrgy of radar frequency (RF) sensors to improve the sensopauft'mance in cloud cover and rain rate

is addressedlhe paper also addresses the enabling technologies that are required for real time, low false al&R) rategF
matictarget recognition (AR) and precision tgeting. A taget sensor suite is postulated that is based on multi-spectral, multi-di
mension discriminants of the target. An X-band or Ku-band SAR is considered to be the best overall target sensor for UTA
applicationsA priority rankingof other taget sensors is ultra wide band (UWB) low frequency SAR, forward looking infrared
(FLIR), laser infrared detecticand ranging (LIDAR), visible, and passive mmWie Year 2007 sensor suite would cover the
multi-spectrarange of VHF frequency to visible wavelength and the multi-dimensional parameters of contrast, two-dimensional
shapethree-dimensional shape, temporal, and polarization signatures ofgibie tar

Author

Pilotless Aircraft; Sensors; Target Acquisition; Target Recognition; Synthetic Aperture Radar; Radar Targets; Real Time
Operation

07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft.

19990008190Defence Science anadhnology Oganisation Aeronautical and Maritime Research Laelbourne, Australia
ResonanceTesting of the Gnome Combustor Liner
Dunlop, James, Defence Science aadhhology Oganisation, Australia; Jun. 1997; 31p; In English
Report No.(s): DSTO-TN-0093; DODA-AR-010-266; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime
Researclhab., PO. Box 4331, Melbourne,istoria 3001, Australia), Hardcophlicrofiche

This report details the results of a series of experimental tests conducted on a combustor liner of the Rolls-Royce Gnome
engine.These tests were undertaken as part of an investigation into the cause of cracking of the combsstpiilinrervane.
A modal analysis of the splitter vane was undertaken and mode shape results are presented over a wide range of natural frequer
cies.A comparison of strains generated by these modes in the areas of cracking shows that two modes in particular are a possible
causeof the cracking. The ffcts on the splitter vane, of an interference fit between it and the engine rear frame splitter ring, are
alsoquantified both statically and dynamically
Author
Linings; Resonant fequencies; Gasufbine Engines; Mration Mode

08
AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls; and autopilots.

19990004130NASA Langley Research Centétampton, YA USA
BACT Simulation User Guide (\ersion 7.0)
Waszak, Martin R., NASA Langley Research CentfSA; Nov 1997; 20p; In English
Contract(s)/Grant(s): FOP 522-33-1-01
ReportNo.(s): NASA/TM-97-206252; L-17678; NAS 1.15:206252; No CopyrighgiA CASI; A03, Hardcopy; A01, Micro
fiche

This report documents the structure and operation of a simulation model of the Benchmark Active Control Technology
(BACT) Wind-Tunnel Model. The BACT system was designed, built, and tested at NASA Langley Research Centef as part
theBenchmark Models Program and was developed to perform wind-tunnel experiments to obtain benchmark quakglidata to
datecomputational fluid dynamics and computational aeroelasticity codes, to verify the accuracy of current aeroservoelasticity
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designand analysis tools, and to provide an active controls testbed for evaluating new and innovative control algorithms for flutter
suppressiomnd gust load alleviation. The BACT system has been especially valuable as a control system testbed.

Author

Active Contol; Wind Tunnel Models; @st Stands; User Manuals (Computeo@§ams)

19990007852Alenia Difesa Avionic Systems and Equipment Difurin, Italy
Autopilot Synthesis for Unmanned Tctical Air Vehicles (UTAV)
Faggion P, Alenia Difesa, Italy; Zolla, L., Alenia Difesa, Italy; Jul. 1998; 8pEnglish; Also announced as 19990007836; Copy
right Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche

This paper presents an overview on the AutoPilot design philosophy for a medium class, jet powered UnatdicaeAil
Vehicle (U.T.A.V,) and the development of its Rig + Advanced Integrated Data Acquisition & Simulation System (Rig +
AIDASS). After a short description of the Mirach 150 LAV. system, the synthesis methodology of the primary colatns
for the steering and navigational modes are presented (Autopilot and Flight Management System). The process aims at verifying
accordancdetween requirements and performances of the global system (Autopilot+Airframe). The performances of the system
are shown: dynamic responses in front of altitude, groundspeed and heewliagdsnd their maintenance in presence of atmo
sphericturbulence (MIL-F-8785/C). The study is developed in FRRN 77 language.
Author
Flight Management Systems; Automatic Pilots; Pilotless Aircraft; Data Acquisition; Control Thidofyavigation; Systems
Integration

19990007854Bombardierinc., Defence Systems DjWlirabel, Quebec Canada
Autonomous Navigation and Contol Functions of the CL-327 VTOL UAV
Pelletier M., Bombardierinc., Canada; Sakamoto, A., Bombardiac., Canada;dssier C., Bombardierinc., Canada; Sain
tonge, G., Bombardier, Inc., Canada; Jul. 1998; 10p; In English; Also announced as 19990007836; Copyright Waived; Avail:
CASI; A02, Hardcopy; A03, Microfiche

The CL-327 vertical take-dfand landing (VDL) unmanned air vehicle has a payload carrying capability of 100 kg and an
on-stationendurancef 4.75 hours at 100 km (based on 50 kg payload). Although similar to that of the CL-227, the pitch, roll,
yaw and height autopilots have been modified and improved to account for the capabilities and dynamics of the CL-327. The
advancedyuidance, navigation and control functions include GPS/DGPS-aided flight, waypoint guidance, automatic (vertical)
take-offand landing as well as autonomous flight without the intervention from the surface element. Because of these and other
advancedeatures, the CL-327 is the wosddhost advanced VAL UAV in production today
Author
Vertical Takeoff Aicraft; Pilotless Aicraft; Autonomous Navigation; Airaft Contiol; Automatic FlightContol; Design Analy
sis; Aircraft Design

19990008008Defence Science anadhnology Oganisation Aeronautical and Maritime Research Ladelbourne, Australia
Maneuver Controller Design for an F-11C Flight Dynamics Model
Gibbens, Peter WDefence Science anédhnology Oganisation, Australia; May 1998; 128p; In English
Report No.(s): DSTO-RR-0129; DODA-AR-010-504; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime
Researcliab., PO Box 4331, Melbourne, Australia), Hardgdgicrofiche

A maneuver controller program has been developed to fly d4€-dynamic flight model through any number of prescribed
maneuversA selection of discrete maneuvers is available which can be used as building blocks to represent moskeljthose
to be encountered in flight. Generalised maneuvers can also be flown by providing reference flight trajectories generated by an
externalsource. The dynamic model and maneuver controller have been developed to allow the realistic modelling of maneuvers
requiredby mission analyses, weapons delivery studies and systems assessments.
Author
Dynamic Models; Contillers; Design; Aendynamics

19990008135Research Inst. of National Defen&ept. of Command and Controlaffare EBchnologyLinkoeping, Sweden
Control Stick Steeed Aircraft Simulation Model Styrspaksstyrd Flygplanssimuleringsmodell

Wissman, H., Research Inst. of National Defence, Sweden1888; 64p; In Swedish; Original contains color illustrations
ReportNo.(s): PB99-102394; FOA-R-98-00760-616-SE; No CopyrighgilAlssuingActivity (Natl Technical Information Ser
vice (NTIS)), Microfiche
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When ’'the duel between missile and aircraft’ is evaluated, it is important to be able to describe and study the influence of
differenttechnical/tactical counter measures that a pilot can perform in order to decrease the probability of being shot down. This
paper,a master thesis at LiTH, outlines one approach that can be used to model an aircraft, in order to describe realistic, interactive
maneuvergrom acontrol stick (joystick) connected to the compyitieat is controlling the movements of the flying aircraft. The
paper describes an implemented simulation model of an aircraft that is controlled by an,czdmargrcial control stick (joys
tick). A graphical interface, developed eatlisrused to display data and show views of the aircraft and its environment. ,Further
the paper also includes a description of the applied flight dynamics.

NTIS
Control Sticks; Aicraft Models; Aendynamics; Flight Simulation; Flight Corutr

19990008184NASA Langley Research Centétampton, YA USA
High-Alpha Research Vehicle Lateral-Directional Control Law Description, Analyses, and Simulation Results
DavidsonJohn B., NASA Langley Research CentéBA; Murphy Patrick C., NASA Langley Research Cent¢BA; Lallman,
Frederickd., NASA Langley Research CentgiSA; Hoffler, Keith D., Mgyan Research Associates, Inc., USA; Bacon, Barton
J.,NASA Langley Research Cent&iSA; Oct. 1998; 70p; In English
Contract(s)/Grant(s): FOP 522-21-61-01
ReportNo.(s): NASA/TP-1998-208465; NAS 1.60:208465; L-17673;0myright; Avail: CASI; A04, Hardcopy; A01, Micro
fiche

This report contains a description of a lateral-directional control law designed for the NASA High-Alpha R¥sbarieh
(HARV). The HAR/ is a F/A-18 aircraft modified to include a research flight compstgn chute, and thrust-vectoringtire
pitch and yaw axes.wWo separate design tools, CRAFT and Pseudo Controls, were integrated to synthesize the lateral-directional
control law This report contains a description of the lateral-directional controblaatysesand nonlinear simulation (batch and
piloted) results. Linear analysis results include closed-loop eigenvalues, stabilifinspaobustness to changes in various plant
parameters, and servo-elastic frequency responses. Step time responses from nonlinear batch simulation are presented ar
compared to design guidelines. Piloted simulation task scenarios, task guidelines, and pilot subjective ratings for the various
maneuversaire discussed. Linear analysis shows that the control law meets the stedagityguidelines and is robust to stability
andcontrol parameter changes. Nonlinear batch simulation analyses the control law exhibits good performance and meets
mostof the design guidelines over the entire range of angle-of-attack. This control law (designated NASA-1A) was flight tested
duringthe Summer of 1994 at NASA Dryden Flight Research Center
Author
Angle of Attack; Contil Theory; Diectional Contol; Feedback Contl; Flight Contiol; Lateral Contol; Research Vehicles;
Servomechanism3hrust \éctor Contol; F-18 Aircraft

09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways, aircraft repair and overhaul facilities; wind tunnels,; shock tubes, and aircraft engine test
stands.

19990004169Applied Research Associates, Indicksbug, MS USA
Preliminary Analytical Model for Flexible Pavement Final Report
Bryant, Larry M., Applied Research Associates, Inc., USA; Jul. 1998; 65p; In English
Contract(s)/Grant(s): DNA001-93-C-0147
Report No.(s): AD-A352986; WES/CR/GL-98-4; No Copyrightaf CASI; A04, Hardcopy; A01, Microfiche

This report documents tHést step in development of a preliminary analytical model for flexible pavement analysis for the
Airfields andPavements Division (APD), Geotechnical Laborattl$ Army Engineer \Aterways Experiment Station. This first
stepmay be generally described as development of a linear elastic finite element model that reasonably compares with the empiri
cal and/or layered elastic solutions in current use. This report does not attempt to document a literature survey related to pavemen
analysisnor does it discuss the background of previous pavement analysis matfiode element methods beyond that neces
saryfor understanding of the problem at haRdrther this study attempts to determine the optional usage of the specific tools
athand, i.e., RTRAN (1993) and ABAQUS (1992), in development of the improved analytical modiele$t not attempt to gen
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eralizeto other finite element modeling toads the broad finite element method. This report includes and builds upon previous
work done by the author in this area.

DTIC

Pavements; Computer 8grams; Geotechnical Engineering

19990005999National Inst. of Standards andchnology Process Measurements Di@aithersbug, MD USA
NIST Measurement Services: NIST Calibration Services for Gas Flow Meters. Piston &ver and BellProver Gas Flow
Facilities
Wright, J. D., Nationalnst. of Standards and@hnology USA; Mattingly G. E., National Inst. of Standards aretfinology,
USA; Aug. 1998; 54p; In English
Report No.(s): PB99-107260; NIST/SP-250-49; No CopyrighgilACASI; A04, Hardcopy; A01, Microfiche

This document provides a description of the small and medium range gas flow calibration facilities at the National Institute
of Standards and Technology (NIST) Fluid Flow Group, as reported in NIST Special Publication 250 for Test Nos.
18010C-18040@&nd 18050S, Flow Rate Measurements. The Fluid Flow Group can perform gas meter calibrations and special
testsat flows between 3.7 x 10(exp -5) cu m/min and 1.4 m(3)/min (0.001 standard cubic feet per minute (SCFM) and 51 scfm,
reference temperature and pressure are 293.15 K and 101325 Pa) using positive displacement techniques. The flow rate of ga
passinghrough the meter under test is determined from pressure, temperature, volume, and transit time measurements of a dis
placed volume of gas. Two types of displacement devices are used mercury-sealed piston provers and bell gasometers, or bel
provers.This report describes the techniques used for calibrating meters and presents the uncertainty analysis associated with suct
calibrations.
NTIS
Calibrating; Services; Gas Flow; Gas Meters; Flowmeters

19990007757Defence Science angdhnology Oganisation Aeronautical and Maritime Research Ladelbourne, Australia
Performance Tests of the Original TTansonic Wind Tunnel Compressor and Cicuit
Link, Yoel Y., Defence Science anédhnology Oganisation, Australia; Quick, Howard Mgfence Science and Technology
OrganisationAustralia; May 1998; 84p; In English; Original contains color illustrations
Report No.(s): DSTO-TN-0150; DODA-AR-010-527; Copyright; Avail: Issuing Activity (DSTO, Aeronautical and Maritime
Researcliab., PO Box 4331, Melbourne, Australia), Hardgddicrofiche

A detailed test programme of the AMREahsonic Vihd Tunnelwas conducted. The objective of the test programme was
to determine the pressure distributions around the tunnel circuit wgtr lnozzle exit areas. The existing high spematraction,
test section, model support mechanism, and downstre&meatifvere removed for the tests. A variable nozzle and collector were
designedand installed in place of the removed componentietermine the &fcts of increasing the nozzle exit area. Three nozzle
configurationsvere investigated, with a 38.3%, 44.4% and 58.1% increase in area relative to the existing test sedfiea area.
surementsvere made of static pressure around the tunnel circuit, total pressure ugsttedawnstream from the compressor
and temperatures at various locations. Noise measurements were also made outside the tunnel complex and at four location
aroundthe boundary of the site to determine the noise level of the wind tunnel.
Author
Performance @sts; Tansonic Vihd Tunnels; Commssors; Cicuits; Pressue Distribution

10
ASTRONAUTICS

Includes astronautics (general); astrodynamics; ground support systems and facilities (space),; launch vehicles and space vehicles;
space transportation, space communications, spacecraft communications, command and tracking; spacecraft design, testing and
performance; spacecraft instrumentation; and spacecraft propulsion and power.

19990004 144Stanford Uniy Dept. of Aeronautics and Astronauti&anford, CA USA

Simulation-BasedAnalysis of Reentry Dynamics for the Sharp Atmospheric Entry \éhicle Final Report Jan. 1997 - May
1998

Tillier, Clemens Emmanuel, Stanford UniMSA; May 1998; 120p; In English

Contract(s)/Grant(s): NCC2-5197

Report No.(s): NASA/CR-1998-208334; NAS 1.26:208334; No CopyrighajlACASI; A06, Hardcopy; A02, Microfiche
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This thesis describes the analysis of the reentry dynamics of a high-performance lifting atmospheric entry vehicle through
numericalsimulation tools. The vehicle, named SHARRurrently being developed by the TheriRedtection Materials and
Systemsranch of NASA Ames Research Centdoffett Field, California. The goatf this project is to provide insight into {ra
jectorytradeofs and vehicle dynamics using simulation tools that are powerful, flexiblefriesely and inexpensive. Imple
mentedUsing MATLAB and SIMULINK, these tools are developed with an eye towards further use in the conceptual design of
the SHARP vehiclg' trajectory and flight contralystems. A trajectory simulator is used to quantify the entry capabilities of the
vehicle subject to various operational constraints. Using an aerodynamic database computed by NASA araf thenedeh,
the simulator generates the vehittajectory in three-dimensional space based on aerodynamic angle inputs. Requirements for
entryalong the SHARP aerothermal performanoastraint are evaluated for féifent control strategies. fétt of vehicle mass
on entry parameters is investigated, and the cross range capability of the vehicle is evalajatedrylresults are presented and
interpreted. A six degree of freedom simulator builds on the trajectory simulator and providessittitudgonfor future entry
controlsdevelopment. A Newtonian aerodynamic model including control surfaces and a mass mieletlaped. A visualiza
tion tool for interpreting simulation resulits described. Control surfaces are roughly sized. A simple controller is developed to
fly the vehicle along its aerothermal performance constraint using aerodynamforflequstrol. This end-to-end demonstration
provesthe suitability ofthe 6-DOF simulator for future flight control system development. Firialyes surrounding real-time
simulationwith hardware in the loop are discussed.

Author
Aerodynamic Characteristics; Computerized Simulation; Lifting Bodies; Trajectory Control; Atmospheric Entry; Thermal
Protection;Flight Contol

19990007761Boeing North American, IncReusable Space Systerd®wney CA USA
Propulsion system advances that enable ausable Liquid Fly Back Booster (LFBB)
Keith, E. L., Boeing North American, Inc., USA; Rothschild, W. J., Boeing North American, Inc., USA; 1998; 8p; In English,
16-17Jul. 1998, Cleveland, OH, USA; Sponsored by NASA, USA
Contract(s)/Grant(s): NAS8-97272; No Copyrightal: CASI; A02, Hardcopy; A01, Microfiche

This paper provides an overview of the booster propulsion system for the Liquid Fly Back Booster (LFBBicluities,
systemrequirements, design approach, concept of operations, reliaddligty and cost assumptions. The paper summahiges
findingsof the Boeing propulsion team that has been studying the LFBB feasibility as a booster replacement for 8teujeace
This paper will discuss recent advances including a new generation of kerosene and oxygen rich pre-burner staged combustion
cyclemain rocket engines. The engine reliability and safety is expected to be much higlairtbanstandards by adding extra
operatingmamgins into the design and normally operating the engah@5% of engine rated powdthis allows for engine out
capability. The new generation of main engines operates at significantly higher chamber pressine fhiangeneration of gas
generatocycle engines. The oxygen riphe-burner engine cycle, unlike the fuel rich gas generator cycle, results in internally
self-cleanindirings which facilitates reusabilitylaintenance is further enhanced with integrated health monitoring to improve
safetyand turn-around &€iency. The maintainability of the LFBB LOX/kerosene engines is being improved by designing the
vehicle/engine interfaces for easy access to key engine components.
Author
RocketEngines; Populsion; Liquid Oxygen; Engine Parts; Reusable Rocket Engines; Reusable Latrabsy Post Boost Br
pulsionSystem; Aerdynamic Characteristics; Aespace Engineering

19990008131Stockholm Uniy Meteorology Dept.Sweden
Aerodynamics of Rocket-Borne In situ Measuements in the Tansition Regime
Gumbel, J., Stockholm UnivSweden; Dec. 04, 1997; ISSN 0280-4441; 70p; In English
Report No.(s): PB99-100786; RERP-33; No Copyright; Aail: CASI; A04, Hardcopy; A01, Microfiche

A quantification of aerodynamic perturbations is crucial to the analysis of rocket-borne in situ measurements in the middle
and upper atmosphere. In the important altitude range 80-120 km, this quantification is complicated by the gradual shift of the
flow conditions from continuum flow via the transition regime to free molecular flow. The 'Direct Simulation Monte Carlo’
methodby G. A. Bird provides a tool to access the aerodynamics in this region by tracing the behavior of the gas on a molecular
basis. After a brief presentation of the underlying gas kinetics and the simulation algorithms, the model is applied to a number
of questions relevant for in situ composition measurements. For representative payload geometries, density, temperature anc
velocity fields are investigated as a function of altitude fmd speed. In addition, studies of individual molecular trajectories
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help to clarify details of the payload/gas interactions. Strongly altitude-dependent flow conditions are found in the range
85-105 km.

NTIS

AerodynamicsRocket-Borne Instruments; Aelynamic Foces; Flow Distribution; In Situ Measement

11
CHEMISTRY AND MATERIALS

Includes chemistry and materials (general); composite materials; inorganic and physical chemistry; metallic materials; nonmetallic
materials; propellants and fuels; and materials processing.

19990004 100California Univ, Dept. of Mechanical and Environmental Engineeribgnta Barbara, CA USA
Structural Qualification of Composite Airframes
Kedward, Keith T, California Univ, USA; McCarty John E., California UniyUSA; 1997; 81p; In English
Contract(s)/Grant(s): NAG1-1376; No Copyrightzadl: CASI; A05, Hardcopy; A01, Microfiche

The development of fundamental approaches for predicting failure and elongation characteristics of fibrous composites are
summarized in this document. The research described includes a statistical formulation for individual fiber breakage and frag-
mentationand clustered fiber breakage, termed macrodefects wherein the aligned composite may represent a structural compo
nent such as a reinforcing bar element, a rebar. Experimental work conducted in support of the future exploitation of aligned
composite rebar elements is also described. This work discusses the experimental challenges associated with rebar tensile te:
evaluationand describes initial numerical analyses performed in support of the experimental program.
Author
Composite Structes; Airframe Materials; @nsile Ests; Fiber Composites

1999000434 1Clark-Atlanta Univ, GA USA
Constitutive Modeling and Testing of Polymer Matrix Composites Incorporating Physical Aging at Elevated Tempera-
tures, 1 Jun. 1995 - 31 May 1998
Veazie, David R., Clark-Atlanta UnjWJSA,; 1998; 17p; In English
Contract(s)/Grant(s): NAG1-1727; No Copyrightiadl: CASI; A03, Hardcopy; A01, Microfiche

Advancedpolymer matrix composites (PM&)’are desirable for structural materials in diverse applications such as aircraft,
civil infrastructure and biomedical implants because of their improved strength-to-weight and stiffness-to-weight ratios. For
examplethe next generation military and commercial aircraft requires applications for high strength, low weight structural com
ponents subjected to elevated temperatures. A possible disadvantage of polymer-based composites is that the physical an
mechanicaproperties of the matrix often change significantly over time due to the exposure of elevated temperatures and environ
mentalfactors. For design, long term exposure (i.e. aging) of BMtist be accounted for through constitutive models in order
to accurately assess thdegtts of aging on performance, crack initiation and remaining life. One particular aspect of this aging
process, physical aging, is considered in this research.
Author
StructuralDesign; Polymer Matrix Composites; Mechanicabperties; High S&ngth; Crack Initiation; CompositBtructues;
CompositeMaterials; Commagial Aircraft; Aging (Materials)

19990008262Federal Aviation Administratigrilliam J. Hughes &chnical CenterAtlantic City, NJ USA
A Review of the Flammability Hazard of Jet A Fuel \apor in Civil Transport Air craft Fuel Tanks Final Report
Jun. 1998; 68p; In English
Report No.(s): PB99-102675; DORR/AR-98/26; No Copyright; Aail: CASI; A04, Hardcopy; A01, Microfiche

This reporting documents the findings of a Fuel FlammabiligkiGroup made up of recognized fuel and combustion spe
cialistsinvestigating the flammability and explosiveness of fuel within an aircraft fuel tank. The task group reviewed all available
reportson the subject and met and discussed the data with technical experBo&org Commercial Airplane Co., California
Institute of Technologyand the National finsportation Safetigoard. The scope of the report includes jet fuel definitions and
specificationsjet fuel flammability data, influences of variofzgtors on fuel flammabilityand predictive analyses and models
for flammability. The report discusses the impact of this knowledge on the needs for in-flight fuel fire prevention.
NTIS
Flammability; Hazards; Jet Engine Fuels; Vapors; Transport Aircraft; Fuel Tanks; Aircraft Fuels; Fuel Combustion; Civil
Aviation
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ENGINEERING

Includes engineering (general);, communications and radar; electronics and electrical engineering; fluid mechanics and heat transfer;
instrumentation and photography, lasers and masers; mechanical engineering, quality assurance and reliability; and structural
mechanics.

19990007857Marconi S.p.A.Defence Diy Genoa, Italy
Integrated Data Link for UT A Applications: Design Considerations and Development Results
Bianchi,L., Marconi S.p.A., ltaly; Battaini, G., Marconi S.p.A., ltaly; Scazzola,..GMarconi S.p.A., Italy; Crovari, E., Marconi
S.p.A., ltaly; Jul. 1998; 16p; In English; Also announced as 19990007836; CopyagtediVAvail: CASI; A03, Hardcopy; A03,
Microfiche

TheUTA (Unmanned Actical Aircraft) orin general, the WA (Unmanned Air \#hicle) typical requirementsr either non-
lethal or lethal tactical missions, imply both the capability to transmit, by means of a Data Link, real-time data (for instance IR,
Video, Radar or Navigation Data) and to receive commands (to reprogram partially or completely the mission profile) to/from
Ground Stations. The paper faces various aspects related to Data Links for UTA/UAV, presents system considerations and
describeshe development results obtained with the J Band DAta Link realized in Marconi and provided to Italian MoD.
Author
Data Links; Real ime Operation; Gound Stations; Pilotless Airaft; Supehigh Frequencies

19990007863Wright Lab, Armament DirectorateEglin AFB, FL USA
Small Effective Air-to-Surface Munitions for Unmanned Tactical Aircraft Applications
BrubakerD. R., Wight Lab., USA; Jul. 1998; 12p; In English; Also announced as 19990007836; Copysiyleid\\Avail: CASI;
AO03, Hardcopy; A03, Microfiche

This paper describetsvo emeging munition technologies beneficial to Unmannedtital Aircraft (UTA) and attempts to
definea necessary weapon load capabititydetermine a weapon/loadout combination that maximized the |efibetivefness
of an UTA while minimizing the payload weight required, a mission level analysis was conductedncludes that a minimum
of 1000-Ib (454 kg) of payload provides anAJa viable aifto-ground combat mission capabiliy 2000-1b (908 kg) payload
providesan increased fHctiveness but must be contrasted with the associated increasa ookiTsize, weight and propulsion
neededo employ the additional payload weight.
Author
Pilotless Aicraft; Weapons Delivery; Payload Integration; Air to Surface Missiles; Combat

19990004124NASA Goddard Space Flight Cent&reenbelt, MD USA
Design and Flight Performance of NOAA-K Spacecraft Batteries
Rao,Gopalakrishna M., NASA Goddard Space Flight Cetd&A; Chetty P R. K., Krispin echnologies, Inc., USA; Spitzer
Tom, NASA Goddard Space Flight Cent&lSA; Chilelli, P, Lockheed Martin Missiles and Space, USA; 1998; 28p; In English;
AerospaceaBattery Workshop, 27-29 Oct. 1998, Huntsville, AUSA; Sponsored by NASA, USA; No Copyrightydil: CASI;
A03, Hardcopy; A01, Microfiche

The US National Oceanic and Atmospheric Administration (NOAA) operates the Polar Operational Environmental Satellite
(POES) spacecraft (among others) to support weather forecasting, severe storm tracking, and meteorological research by the
National Weather Service (NWS). The latest in the POES series of spacecraft, named as NOAA-KLMNN’, one is in orbit and
four more are in various phasesdevelopment. The NOAA-K spacecraft was launched on May 13, 1998. Each of these spacecraft
carrythree Nickel-Cadmium batteries designed and manufactured by Lockheed Martin. Thewhitbrgonsists of seventeen
40 Ah cells manufactured by SAFprovides the spacecraft power during the asgease, orbital eclipse and when the power
demand is in excess of the solar array capability. The NOAA-K satellite is in a 98 degree inclination, 7:30AM ascending node
orbit. In this orbit the satellite experiences earth occultation only 25% of theTygsupaper provides a brief overview of the power
subsystemfollowed by the battery design and qualification, the cell life cycledistst, and the performance during launch and
in orbit.
Author
Electric Batteries; Life (Durability); Nickel Cadmium Batteries; Flight Characteristics; Ascent; Launching
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19990004073Army Research LapHuman Research and Engineering Directoiaberdeen Proving Ground, MD USA
Computational Fluid Dynamics Modeling of Multi-body Missile Aerodynamic Interference Final Report
SahuJubaraj, Army Research Lab., USA; Edge, Harris L., Army Research Lab., USA; Héawey R., Army Research Lab.,
USA,; Ferry Earl N., Army Research Lab., USA; Aug. 1998; 37p; In English
Contract(s)/Grant(s): Proj-1L162618AH80
Report No.(s): AD-A354107; ARL-TR-1765; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

Computationafluid dynamics (CFD) calculations have been performed fouki-body system consisting of a main missile
anda number of submunitions. Numerical flow field computations have been made for various orientations and locations of sub
munitions using an unsteady, zonal Navier-Stokes code and the chimera composite grid discretization technique at transonic
speedsand zero degree angle of attack. Both steady state and unsteady numerical results have been obtained and compared ft
two submunitions and a missile system. Computed results show the details of the expedtettiffeatures, including the shock
interactionsComputed results are compared with limited experimental data obtained for the same configuration and conditions
andare generally found to be in good agreement with the data. Comparison of the unsteady asthttaadylts shows an appre
ciablechange in the aerodynamic forces and moments.
DTIC
ComputationaFluid Dynamics; Aesdynamic Foces; Mathematical Models; Computational Grids; Position (Locati@rjd
Generation(Mathematics); Flow Distribution

19990004404Ben Gurion Univof the NegevBeersheva, Israel
The 13th International Mach Reflection Symposium: Scientific Pogram and Book of Abstracts
Ben-Dot Gabi, Editor; Jul. 03, 1998; 85p; In English; 13th; Mach Reflection, 28 Jun. - 3 Jul. 1998, Beer Sheva, Israel
Report No.(s): AD-A354149; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche; Abstracts Only; Abstracts Only
The report is a book of abstracts which documents information presented at the 13th International symposium on Mach
Reflection.The conference held from 28 June to 03 Jul 98 in Ben-Gurion University of the, Bege\Sheva, Israel. The purpose
of the scientific program provided a professional forum for a broad exchange of information and ideas onaShaefi&gtion
andcomputational fluid dynamics for aerospace applications.
DTIC
Shock \&ves; Computational Fluid Dynamics; Aelynamics; Mach Reflection

19990008011INASA Ames Research Centdfoffett Field, CA USA
Full-Scale Wind Tunnel Test of the Aepelastic Stability of a Bearingless Main Rotor
Warmbrodt,William, NASA Ames Research CentéiSA; McCloud,John L., lll, NASA Ames Research CentdSA; Shefier,
Marc, BoeingVertol Co., USA; Staleylames, Boeingertol Co., USA; ¥rtica; 1982; ISSN 0360-5450pMme 6, pp. 165-180;
In English; 37th, 17-20 May 1981, New Orleans, LA, USA; No CopyrighailAlssuing Activity Hardcopy, Microfiche

A full-scale wind tunnel test of a helicopter bearingless main rotor was conducted in the NASA- Ames 40- by 80-ft Wind
Tunnel.The primary objective of the testas to thoroughly investigate the aeroelastic stability characteristics of this advanced
technologyrotor in a controlled wind tunnel test environment. Rotor stability was determined in hover and at speeds up to 143
kt as afunction of lift, tip speed, and shaft angle. The rotor was stable for all conditions tested. No significant decreases in stability
due to support mode coalescence with the rotor inplane regressing mode were observed. Stability levels increased with increasing
collective at constant tip speed and shaft angle. At constant lift, tip speed and shaft angle, the rotor stability increased between
60 and 90 kt. decreased at 120 kt, and significantly increzgaid at 143 kt. At constant shaft angle, tip speed, and pitch setting,
therotor loses damping with increasing airspeed above 60 kt. Reduction in the control syBtess sétiuced the stability level
in hover at 400 rpm but had littlefe€t at other tip speeds. Correlation with existing stability test data is shown. Stability testing
in the wind tunnel yielded similar damping trends to those obtained from whirl tower and flight tests. Comparison of wind tunnel
datawith calculated stability results shows that although the analysis correctly predicts stability trendsspiékdipnd pitch
setting. the predicted damping values are generally too large. The analysis does not predict the decrease in rotor stability with
airspeedat constant shaft angle, tip speed, and pitch setting as determined from the wind tunnel test.
Author
Wind Tunnel Bsts; Full Scale 8sts; Aeoelasticity; Stability @sts; Bearingless Rotors

19990004110Wayne State UniyDept. of MathematicDetroit, Ml USA

Active Control of Panel Mbrations Induced by a Boundary Layer Flow Final Report 10 Aug. 1990 - 30 Jun. 1998
Chow Pao-Liu, Vyne State UniyUSA; Oct. 22, 1998; 18p; In English

Contract(s)/Grant(s): NAG11¥5; No Copyright; &ail: CASI; A03, Hardcopy; A01, Microfiche
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In recent years, active and passive control of sound and vibrati@maelastic structures have received a great deal of atten
tion due to many potential applications to aerospace and other industries. There exists a great deal of research work done in thi:
area.Recent advances in the control of sound and vibration can be found in the several conference proceedings. In this report we
will summarize our research findings supported by the NASA grant NAG-1-1175. The problems of active and passive control
of sound and vibration has been investigated by many researchers for a number of years, féowefre articles are concerned
with the sound and vibration with flow-structure interactiérperimental and numerical studies on the coupling between panel
vibration and acoustic radiation due to flow excitation have been done by Maestrello and his associates at NASA/Langley
ResearctCenter Since the coupled system of nonlinear partidedihtial equations is formidable, an analytical solution to the
full problem seems impossible. For this reason, we have to simplify the problem to that of the nonlinear panel vibration induced
by a uniform flow or a boundary-layer flow with a given wall pressure distribution. Based on this simplified model, we have been
able to study the control and stabilization of the nonlinear panel vibration, which have not been treated satisfactorily by other
authors.The vibration suppression will clearly reduce the sound radiation powetlieopanel. The major research findings will
be presented in the next three sections. In Section Il we shall describe our results on the boundary control of nonlinear-panel vibra
tion, with or without flow excitation. Sectioll is concerned with active control of the vibration and sound radiation from-a non
linear elastic panel. A detailed description of our work on the parametric vibrational control of nonlinear elastic panel will be
presentedn Section IV This paper will be submitted to the Journal of Acoustic Society of America for publication.
Derived from text
Boundary Layer Flow; Active Cormtr; Vibration; Pressue Distribution; Aeoelasticity; Uniform Flow

199900041870Id Dominion Univ, Dept. of Civil and Environmental Engineerjrigorfolk, VA USA
New Parallel Algorithms for Structural Analysis and Design of Aeiospace Structues Final Report Period ending 30 Jun.
1998
Nguyen,Duc T.,, Old Dominion Univ, USA; Oct. 1998; 88p; In English
Contract(s)/Grant(s): NAG1-858; ODURF Proj. 184047; No Copyrigh&ilACASI; A05, Hardcopy; A01, Microfiche

Subspacand Lanczos iterations have bemveloped, well documented, and widely acceptedfiateat methods for obtain
ing p-lowest eigen-pair solutions of ¢ga@-scale, practical engineering problems. The focus of this paper is to incorporate recent
developments vectorized sparse technologies in conjunction with Subspace and Lanczos iterative algorithms for computational
enhancement®lumericalperformance, in terms of accuracy anfitefhcy of the proposed sparse strategies for Subspace and
Lanczos algorithm, is demonstrated by solving for the lowest frequencies and mode shapes of structural problems on the
IBM-R6000/590and SunSparc 20 workstations.
Author
Algorithms; Aicraft Structues; Structural Analysis;ibration Mode

19990004391New Hampshire UniyDept. of Mechanical EngineerinDurham, NH USA
Stress-Intensity Factors Along Thee-Dimensional Elliptical Crack Fronts Final Report
Gosz, M., New Hampshire UnjWUSA; Moran, B., Federal\vAation Administration, USA; May 1998; 14p; In English
Report No.(s): AD-A353955; DOTAA/AR-96/97; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

The objective of the present investigation is to determine the model stress-intensity factors along two symmetric surface
cracksemanating from a centrally located hole in a rectangular plate (the so-called Round Robin Problem) using the domain inte
gral method. In order to validate the present three-dimensional domain integral implemetwatiocomparisons were made with
benchmarlsolutions We first considered the problem of an elliptical crack embedded in a rectangular plate. For plate dimensions
muchgreater than the Igest characteristidimension of the elliptical crack, we compared the present finite element results with
the solution of Irwin (1962) for an elliptical crack embedded in an infinitely extended solid. Wexbnsidered the problem of
a quarterelliptical corner crack in a rectangufaate and compared the results with those of Newman and Raju (1983). Excellent
agreementvas obtained for both benchmark comparisons.
DTIC
Stress Intensity Factors; Teée Dimensional Bodies; Fuselages; ResbaRectangular Plates; Cracks; Corners
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13
GEOSCIENCES

Includes geosciences (general),; earth resources and remote sensing; energy production and conversion; environment pollution; geo-
physics, meteorology and climatology,; and oceanography.

19990008399Helsinki Univ of TechnologyLab. of Spacedchnology Espoo, Finland
Helsinki University of Technology Laboratory of Space echnology Annual Report
Hallikainen, Martti, EditorHelsinki Univ of TechnologyFinland; May 1998; ISSN 0786-8154; 56p; In English
Report No.(s): PB99-108607; RER%; Copyright Veived; Avail: CASI; A04, Hardcopy; A01, Microfiche

Theactivities of the Laboratory of Spacechnology in 1997 are described. The Laboratory is responsible for teaching space
technology at the University. Two Master of Science in Technology degrees and two Licentiate in Technology degrees were
awarded. The main area in research is spaceborne and airborne remote sensing, including instrumentation, measurements ar
development of geophysical inversion algorithms. Six projects are funded by the European Commission and European Space
Agency. The further developed HUTRAD airborne microwave radiometer system is accommodated onboard the Laboratory’s
Skyvanresearch aircraft. The aircraft was operateseveral research projects. The main applications were forest inyesmtony
mapping,sea ice research, water quality monitoring, and atmospheric research. Martti Hallikainen served in 1997 as President
of the IEEE Geoscience and Remote Sensing Society
NTIS
Aerospace Engineering; ResearPojects; Education; Geophysics; ResgaAircraft

14
LIFE SCIENCES

Includes life sciences (general); aerospace medicine; behavioral sciences; man/system technology and life support; and space biology.

19990007887Defence Evaluation Research Agersystems Integration DepEarnborough, UK
Operational Rationale and Related Issues for Alternative Contsl Technologies
Rood, G. M., Defence Evaluation Research Agebit§; Alternative Control €chnologies: Human Factdssues; Oct. 1998;
8p; In English; Also announced as 19990007886; Copyrighvéd; Avail: CASI; A02, Hardcopy; A02, Microfiche

The demanding operations in the current generations of fixed and rotary wing aircraft, particularly at night and in poor
weatherhave increased the need for more ’eyes-out’ operations, which decreases thehizad fimwn’ or 'head in’ viewing
time, both for switching operations and for assimilation of information from head down displaykarly the speed of operations
hasled to less time being available for these two operations. Progress hasadsketowards the assimilation of visual display
datathrough the move towards Helmet Mounted Displays antrtieereductions in switching have been achieved through-ensur
ing that the pilot has no needrnwove his hands from the primary aircraft controls during high workload periods by the use of the
HandsOn Throttle And Stick (HOAS) concept. Using Fitts Lawamely that the time to move the hand to geiafin this case
aswitch or button) dependsmly upon the relative precision required, indicates that the movement time - a summed combination
of perceptual processing, cognitive processing and motor processing - is in the region of 250 ms (an aircraft moving at 500 knots
travelsin the region of 80 metres in this time). Thus a time saving of ardd@ansec is achievable by minimising the hand move
ments.This generally involves the provision of all of the necessary manual switches on either the throttle top or the control column
(stick) top, (HOTAS) or Hands On Collective and Cyclic (HOCAC) - for helicopters - during all critical flight operations.
Derived from text
Aircraft Control; Helmet Mounted Displays; Workloads (Psychophysiology); Flight Operations; Control Systems Design;
HumanFactors Engineering

19990007892Applied Science LabsBedford, MA USA

Technology and Application of Head Based Contr

Borah,Joshua, Applied Science Labs., USA; Oct. 1998; 12p; In English; Also announced as 19990007886; Cagyadht W
Avail: CASI; A03, Hardcopy; A02, Microfiche
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This lecture reviews the use of head position and orientation as a means for human interaction with computersgsd other
tems,especially in the military aerospace environment. It addresses the reasons for using head based control, current measuremer
technologyrelevant physiological and behavioral factors, and the uses of head based control to date.

Author
Aircraft Contiol; Control Equipment; Contrl Systems Design; Automatic CanttiHead Movement; Human-Computer Interface

19990007894Defence Evaluation Research Agersystems Integration DepEarnborough, UK
Human Factors Issues for the Integration of Alternative Contol Technologies
Rood,G. M., Defence Evaluation Research Agerd); Oct. 1998; 8pln English; Also announced as 19990007886; Copyright
Waived;Avail: CASI; A02, Hardcopy; A02, Microfiche

The introduction of Alternative Control Technologies (ACTs), and their closer links with human natural behaviour, will
require a better balance between the human factors requirements and the aircraft integration engineering issues. Successft
integrationof ACTs into aircraft systems shoyttovide significant operational advantages, and the following paragraphs discuss
anapproach for the necessary balance of human factors and engineering.
Author
Human Factors Engineering; Airaft Contol; Control Systems Design; Human-Computer Interface; Automatic Glontr

19990007895Sextant Aionique Saint Medard en Jalles, France
Synthesis- and Expected Benefit Analysis
Leger,Alain, Sextant Aionique, France; Oct. 1998; 10p; In English; Also announced as 19990007886; Copyilgtd W ail:
CASI; A02, Hardcopy; A02, Microfiche

A synthetic approach of the various Alternative Conteahhologies is proposed, taking into account advantages and incon
veniencedor military aircraft applications. Operational rationale, classification of technologies following capabilities and degree
of maturity summaryof main functional characteristics and integration issues are critically reviewed. A brief presentation of mul
timodaldialog issues is also presented. Finallyentative investigation of potential areas of benefits for military aircraft design
andoperation is conducted.
Author
Control Systems Design; Human-Computer Interface; Human Factors EngineeringgfALontiol; Automatic Coniol

15
MATHEMATICAL AND COMPUTER SCIENCES

Includes mathematical and computer sciences (general);, computer operations and hardware; computer programming and software;
computer systems; cybernetics; numerical analysis; statistics and probability; systems analysis, and theoretical mathematics.

19990004 344Woodside Summit Group, IndMountain \few, CA USA
Conversion from Engineering Units to elemetry Counts on Dryden Flight Simulators
Fantini,Jay A., Wbodside Summit Group, Inc., USA; Oct. 1998; 14p; In English; 34th; Internatiefeh@&try Conference, 26-28
Oct. 1998, San Diego, CA, USA
Contract(s)/Grant(s): FOP 314-02-00
ReportNo.(s): NASA/CR-1998-206563; NAS 1.26:206563; H-2272; No CopyrighajlACASI; A03,Hardcopy; A01, Micre
fiche

Dryden real-time flight simulators encompass the simulation of pulse code modulation (PCM) telemetry signals. This paper
present@ new method whereby the calibration polynomial (from first to sixth order), representing the conversion from counts
to engineering units (EU), is numerically inverted in real time. The result is less than one-count error for valid EU inputs. The
Newton-Raphsomethod is used to numerically invert the polynomial. A reverse linear interpolation between the Eld limits
usedto obtain an initial value for the desired telemetry count. The method presented here is Méthate® new is how classical
numericaltechniques are optimized to take advantage of modem computer power to perform the desired calculations in real time.
This technique makes the method simple to understand and implement. There are no interpolation tables to store in memory as
in traditional methods. The NASA F-15 simulation converts and transmits over 1000 parameters at 80 times/sec. This paper pres
entsalgorithm development, FORAN code, and performance results.
Author
Flight Simulators; F-15 Aircraft; Polynomials; Newton-Raphson Method; Applications Programs (Computers); FORTRAN;
PulseCode Modulation; Realiihe Operation; Pcmélemetry
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19990005099Carnegie-Mellon Uniy Software Engineering InsPittsbugh, ;A USA
Hughes Aircraft’ s Widespread Deployment of a Continuously Impoving Software Process Final Report
Willis, R. R.; Rova, R. M.; Scott, M. D.; Johnson, M. lydRowski, J. E May 1998; 102p; In English
Contract(s)/Grant(s): F19628-95-C-0003
Report No.(s): AD-A353168; CMU/SEI-98-TR-006; ESC*-TR-98-006; No Copyright; Avail: CASI; A06, Hardcopy; A02,
Microfiche

This report describes the software improvement activities of Hughes Aircraft Company over the last 25 years. The focus is
on continuous improvemerf the software development process and the deployment of that process from a gamiation
at Fullerton, California, to virtually all the 5000 software engineers of Hughes Aircraft. For this achievement, the widespread
deploymenbf a continuously improving software process, Hughes Aircraft was awarded the 1997 IEEE ComputeE8isciety
wareProcess Achievementivard.
DTIC
Hughes Aicraft; Deployment; SoftwarEngineering; Aicraft Industry

19990007838Alenia Spazio S.p.AProduct DevelopmenTurin, Italy
From Manned to Unmanned: A \iable Alternative to the Scrapyard
Gatti, A., Alenia Spazio S.p.A., Italy; System Design Considerations for Unmarawtidal Aircraft (UTA); Jul. 1998; 10p; In
English;Also announced as 19990007836; Copyrighiwad; Asail: CASI; A02, Hardcopy; A03, Microfiche

Analyzingthe diferent scenarios currently considered byl Peace keeping, Out of Area, Counter Proliferation, Article
5) requirements of weapon systems at the same time precise, lethal, with a greaf stangk@ind endurance capability egeer
Budget, humanitarian and political needs together with improvements in technology suggest that un-habitated systems will
becomethe best answer to those requirements. [Tiian Air Force still operate a lg& number of F-104s that within a few years
will be phased out. The conversion of F-104s into autonomous and recoverable unmanned vehicles able to perform ground attack
or SEAD missions, or inta high-altitude reconaissance platform is feasible and seems an attractivieraadlef way to develop
aneffective hardware able to safely operate in mixed air operations in which manned and unmanned plandergrdrelds.
Author
North Atlantic Treaty Oganization (NAO); Pilotless Aicraft; F-104 Aicraft; Cost Effectiveness

19990007839AerospatialeDefense Systems Preliminary Design Ddpts Mureaux, France
The Role of Unmanned &ctical Aircraft in the Battlefield Surveillance
ThevenotRegis, Aerospatiale, France; dAdokt, Antoine, Aerospatiale, France; Jul. 1998;18pEnglish; Also announced as
19990007836Copyright Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche

This paper deals with the role of Unmannextiical Aircraft (UR) in tactical surveillance and support missi@msa battle
field. It addresses the main following points: (1) A definition of what are thé\"di@idressed in this paper; (2) An overvietv
thenew battlefields and their influence in the surveillance and reconnaissance missions and architectures; (3) A presentation of
theenvironment where the WThave to fly - atmospheric constraints, operational constraints, enemy constraints; (4) A descrip
tion of the various missions which could be performed. In particidareconnaissance and surveillance missions, sxamples
extractedrom STANAG 3769 will be given and will demonstrate the ability of some classB3As and sensors to perform some
specificmissions; and (5) An overview of someAJffroposed by Aerospatiale and some other companies with their main-charac
teristics.This part will be focused on existing systems such as CL 289 (deployed in Bosnia), Medium Altitude vehicles and High
Altitude Long Endurance concepts. The paper will end with the description of some Concepts of OperatioAsysteiis
on a Battlefield.
Author
Pilotless Aicraft; Surveillance; Aerial Reconnaissance

1999000784 1Defence Evaluation Research Agencgntre for Defence AnalysiBarnborough, UK
The Operational Effectiveness of UCXs in Mobile Target Attack
Stewart,B. D., Defence Evaluation Research Agenglt; Jul. 1998; 6p; In English; Also announced as 19990007836; Copyright
Waived;Avail: CASI; A02, Hardcopy; A03, Microfiche

This paper addresses a high-level approach to the analysis of uninteaitbdt air vehicle (UCA) effectiveness. The need
for effectiveness analysis to take place in a range of realistic operational comtstblished, and the utility ofeftiveness
analysisis addressed. It isgued that it is necessary to takesgstem of systems’ view iassessing UCAeffectiveness due to
thediversity of impacts such systems will have on military operations. Relationships between some areas pérfiiance,
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andtheir impacts on UCH effectiveness, are presented as examples of the complexity of O@kations and to demonstrate
theneed for dectiveness analysis to assist in system definition.

Author

System Effectiveness; Systems Analysis; PilotlessafjrTarget Acquisition

19990007843AerospatialeDefense Systems Preliminary Design Ddpts Mureaux, France
CONOPS of HALE UTA in an Infrar ed Early Warning Mission for Theater Missiles Defense
Gilibert, Herve, Aerospatiale, France; Thevenot, Regis, Aerospatiale, France; Jul. 1998; 8p; In English; Also announced as
19990007836Copyright Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche

This paper presents the concepHigh Altitude Long Endurance Wequipped with Infrared sensors faacTical Ballistic
Missiles(TBM) detection and tracking. Aftershort presentation of the general context of operations in an dctical Ballistic
Missile (ATBM) defense system, the IR HALE concept is depicted in its technical aspects as wil apanational aspects:
(1) analysis of potential "observable features” (signatures) of missiles, and crossing with géBdfadl&ense needs leading
to introducethe IR HALE concept; (2) analysis of its potential performance levels in two major observation functions (missiles
detection and tracking), derivation of a preliminary design; (3) exploration of major operational features (survivability,...); (4)
synthesiof these elements: analysisdifense capabilities in typical TBM "Out of Area” sceng@mtential roles inside global
ATBM defense Systems, for Earlyawiing, andVeapon Systems commitment; (5) description of the command and control seg
mentof such a system and its integration into air operations; and (6) brief overview of the other missions that can be envisioned
for such a UA. Concluding remarks highlight theosition of the IR HALE UAR concept among other Earlyafing / Cueing
systemsboth in terms of technical performance and military concept of employment.
Author
Early Warning Systems; Missile Defense; Ballistic Missiles; Pilotless Aircraft; Missitkifig; Infrared Tacking; Remotely
Piloted Vehicles

19990007850NASA Dryden Flight Research CentEdwards, CA USA
Operational Concepts for Uninhabited Tactical Air craft
DeetsDwain A., NASA Dryden Flight Research CentdSA,; Purifoy, Dana, NASA Dryden Flight Research Cent¢®A; Jul.
1998;4p; In English; Also announced as 19990007836; Copyrigitéll; Asail: CASI; A01, Hardcopy; A03, Microfiche

This paper describes experienaeith five remotely piloted flight research vehicle projects in the developmental flight test
phaseThese projects include the Pathfindeerseus B, Altus, and X-36 aircraft and the Highly Maneuverable Air@elftribl-
ogy (HIMAT). Each of these flight projects was flown at the NASA Dryden Flight Research Center. With the exception of the
HIMAT, these projects are a part of the Flight Research Base Researathndldgy (R&T) Program of the NASA Aeronautics
and Space Transportation Technology Enterprise. Particularly with respperagional interfaces between the ground-based
pilot or operatarthis paper drawgom those experiences, then provides some rationale for extending the lessons learned during
developmentallight research to the possible situations involirethe developmental flights proceeding deployed uninhabited
tactical aircraft (UR) operationsTwo types of UTA control approaches are considered: autonomous and remotely piloted. In
each of these cases, some level of human operator or pilot control blending is recommended. Additionally, "best practices”
acquiredover years of piloted aircraft experience are drawn from and presented as they apply to operational UT
Author
Remotely Piloted Vehicles; Pilotless Aircraft; Research Vehicles; Highly Maneuverable Aircraft; Autonomous Navigation;
RemoteContol; Flight Control

19990007851Defence Evaluation Research Agently Systems SectpFarnborough, UK
The Challenge of UA Supporting Offensive Air Operations
FramptonR. A., Defence Evaluation Research Agendl; Jul. 1998; 6p; In English; Also announced as 19990007836;-Copy
right Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche
This paper provides an overview of some of the challenges facing the us& af lddmbatroles. Ofensive roles are identi
fied and the suitability of UAV for these discussed. The use of UAV for surveillance, target acquisition and reconnaissance is
acknowledgeds well established, the roles involving weapon delivery are less defined. The limipatiosiag UA in combat
rolesare not seen dominantly as technimal more operational. The need to define the concept of operations for uadirig UA
combatis consideredital. Simulation is advocated to establish the viability of combat béncepts, conduct performance trade-
off studies ando develop appropriate partitioning of control and decision making. Manned and un-manned platforms are seen
as being complementary for the foreseeable future with UAV freeing up the manned platforms enabling them to undertake the
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rolesneedingdflexibility. The major challenge is seen as establishing an environment in which both manned and un-manned plat
formscan work together &fctively and safely

Author

Pilotless Aicraft; Combat; a@rget Acquisition; Surveillance; Aerial Reconnaissancealén Systems

19990007862Defence Evaluation Research Agendfapons SectpFarnborough, UK
Unmanned Tactical Air Vehicles: An Electionic Combat Perspective
LanghamS. J., Defence Evaluation Research Agehit§; Zanker P M., Defence Evaluation Research AgendiK; Jul. 1998;
10p;In English; Also announced as 19990007836; Copyrighiv®d; Avail: CASI; A02, Hardcopy; A03, Microfiche

This discussion papearising from project work at UK DERA, considersAWSs from an electronic combat perspective. The
paperwill focus firstly upon their applicatioto Electronic Combat roles, and secondly upon the problemsA¥ \9g&lf protection
by means of Defensive AidSubsystems (DASS). WWs will find a variety of roles in the military operations of the future, both
in conflict, and in operations other than wsuch as peace-keeping and humanitarian aid. This paper identifies in generat the vari
ous roles and scenarios which may become applicable to UTAVs. Current UTAVs are predominantly used for reconnaissance,
however their near-termole is expanding to encompass communications,relagtronic warfare, environmental monitoring,
targetdesignation and the suppression of enemy air defences (SEAD) applications. The paper addresses the SEAD scenario, sen
sorpayloads, airframe performance requirements and levels of threat faced. The SEAD role presents a plaidituiskljor
airframesurvivability, as the UAV is challenging the very threats which may be used against it. Sustid_iFe likely to carry
advanced payloads, making for a high-value vehicle, requiring some measure of self-protection. Defensive aids will therefore
featurein UTAV system designs. It is important to match the style of defensive aids to the roles and concepts of operation of the
varioustypes of vehicle envisaged. The style of self protection may be biased towards threat avoidance, confusion of air defences,
or towards the countering of immediate threditse paper discusses these styles of defensive aids systems, their cost and system
drivers,and the types of components needed to realize them. The defensive aids suites could in most cases have to operate withou
manualintervention, and in this respesill be rather diferent to the traditional systems found in manned aircraft. The paper dis
cusseghese diferences, and their implications in terms of system cost, complndtefectiveness. The style of any counter
measure responses proposed foAWT may vary considerably according to the type of operation and the rules of engagement.
Consideratiomust be given to the dangers of collateral damage, and even environmental damage, in certain circumstances. The
paperdiscusses these considerations.
Author
Electronic Warfare; Air Defense; Pilotless Adraft; Combat; Airframes
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Includes social sciences (general);, administration and management; documentation and information science; economics and cost
analysis, law, political science, and space policy, and urban technology and transportation.

19990008074Advisory Group for Aerospace Research and Developriréight \ehicle Integration PaneNeuilly-SurSeine,
France
Strategic Management of the Cost Poblem of Future Weapon SystemsGestion Strategique des Coudss Futurs Systemes
d’Armes
Sep. 1998; 268p; In English; In French; Flight Vehicle Integration Panel Symposium, 22-25 Sep 1997, Drammen, Norway;
Sponsored by Advisory Group for Aerospace Research and Development, France; Also announced as 19990008075 througt
199900080970riginal contains color illustrations
Report No.(s): AGARD-CP-602; ISBN 92-836-0058-4; Copyriglatiwed; Avail: CASI; A12, Hardcopy; A03, Microfiche

The Symposium comprised five sessions, each devoted to a particular field: Lessons learned, Overview pfaynaers,
Costmanagement tools, Low cost manufacturing, and Government perspectives. The Symposiganiasidey the Flight
VehicleIntegration Panel (FVP) of AGARD and held in Drammen, Norway 22-25 September 1997.
Author
WeaporSystemsDesign to Cost; Cost Analysis; Cost Effectiveness; Cost Reduciamons Development; Management-Sys
tems;Aircraft Production; Government/Industry Relations; gaft Production Costs; Riject Management; Defense Industry
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19990008076National Defence HeadquartePyoject Management fife, Ottawa, Ontario Canada
'COTS’: Customization, Opportunities and Trade-Offs
DelaneyR. Grant, National Defence Headquart&anada; Sep. 1998; 12p; In English; Also announced as 19990008074; Copy
right Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

Theaim of this paper is to describe the methods by which the Canadian Armed Forces (CF) balanced a coffithexcial
shelf(COTS) process by customization, opportunities and tradgal$o COTS) as an examptmvards meeting the cost chal
lenges of the 21st centurfhis paper will present a description of the specific customizatiorieéind associated traddés
theyapply to the CH146 acquisition and fielding. It will not focus on cost benefit opportunities per se as these issues have been
discussed in a previous paper. Some repetition of information will be unavoidable in illustrating opportunities achieved in the
CH146 helicopter acquisition and introduction into service. Nor is it intended to discuss the decision making process resulting
in the opportunity to acquire a common fleet of helicopti@replace three to four types of aircraft. The comparatiy@naents
shouldallow the reader to make his or her own conclusion in respect of the ability of this aircraft to meet challenges of the future
in your own individual programs.
Derived from text
Helicopters; Cost Effectiveness; Comnialization; Helicopter Design; Systems Integrationadeoffs

19990008079Boeing Commercial Airplane CdystemsSeattle, W USA
The Boeing 777: A Look Back
Glende Wolf L., Boeing Commercial Airplane Co., USA; Sep. 1998; 12p; In English; Also announced as 19990008074; Copy
right Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

The Boeing 777 is the largest twin-engine commercial jet transport in service today. In 1990, approval to proceed with its
developmentvas contingent on defining an airplane the airlines would buy at a price Boeing dordd lahovative processes
weredeveloped and implemented that focusadachieving customer preference and reduced program cost. These processes cen
teredon Design Build Bams, Digital Product Definition, and Digital Preassembio years after delivery of the first airplane,
thedata show that the processes madé/#tiethe preferred airplane, lowered program costs as predicted, and set new standards
andexpectations for the development of jet transport aircratft.
Author
Commercial Aircraft; Aircraft Production Costs; Computer Aided Design; Boeing 777 Aircraft; Cost Reduction; Project
Management

19990008081Thomson-CSFRadars et Contremesuy&ancourt, France
Thomson-CSF Experience in Airborne System Integration
Monclar, Patrick, Thomson-CSIFrance; Sep. 1998; 18p; In English; Also announced as 19990008074; Cop\iggd Vivail:
CASI; A03, Hardcopy; A03, Microfiche

The strategic management of the cost issue is of major importance for any company; basically, the question is to combine
the customerssatisfaction and the compasydrofitability The customers’ satisfaction is met with agreeable doddatble levels
of price and performance of the products and systems theyrbeyompany profitability is needed to meet the basic rules of
capital and strategic investment. In our so called "high tech” companies we have also to take account of the huge level of R and
D required to run our projects and programs. More and more, this R and D is p#rtialiyotally, self-funded by the company
itself. Furthermore, cost management must enable us to get the resources which are needed to be in the position to study, the
developand producéhe future systems which will be in the Forces, our customers. Many answers can be given fictltis dif
guestionof cost management. After having introduced my compaBR¥DMSON-CSF/Radars et Contremesures (RCM), and our
mainairborne systems, | will address our global methodology dedicated to these systems’ studies and developments. This method
ology, without any doubt, is the fundamental core of our know;mmonly relying on more dess heavy and sophisticated tools,
but also and above all fed by the unique skill of ourf,staf decades. Charts outlining RCM and its products and systems overview
arepresented.
Author
CostEffectiveness; Cost Reduction; Systems Integration; Ré#saad Development; Systems Engineering;rAft Production
Costs;Aircraft Design

19990008090British Aerospace Public Ltd. Gd?reston, UK

The Future for Combat Aircraft Design: An Industrial View

Skorczewskil., British Aerospace Public Ltd. Co., UK; Sep. 1998; 4p; In English; Also announced as 19990008074; Copyright
Waived;Avail: CASI; A01, Hardcopy; A03, Microfiche
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The paper addresses the design and technology drivers which are likely to have the most impact on the next generation of
combataircraft from an industrial perspective. The nature of future conflicts and thgiagthreats are becoming increasingly
difficult to predict, andperationaheeds stress the growing importance of flexibility and survivability to meet these indefinable
future scenarios. The inescapable fact is that market forces are no longer able to support "performance at any cost” because defens
budgetavorldwide are being reduced and there is increasing competition for fewer orders. The key attabyteiinire combat
aircraftis now AFFORDABILITY, and the technology and design drivers wihiot their way into new combat aircraft will be
thosewhich provide major life cycle cost savings, whilst meeting adequate performargiasn@he processes and mechanisms
associateavith achievement ofmajor cost savings are discussed as a means of industrial survival in an increasingly competitive
anduncertain world.
Author
Aircraft Design; Aicraft Production Costs; Cost Reduction

19990008223General Accounting @ite, Office of Public Afairs, Washington, DC USA
Month in Review: August 1998. Reports, &stimony, Correspondence, and Other Publications
Aug. 1998; 36p; In English
Report No.(s): PB99-103178; GAO/@8-11; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

This document contains a list of repotestimony correspondence, and other publications on Medicare, Aircraft carriers,
anddefense spending. It also includes agriculture and food, economic developmeyt, famemcial institutions; financial man
agement, government operations, health, income security, information management, justice and law enforcement, national
defensenatural resources, social services, tax policy and administration, transpoxatioans dhirs, and special publications.
NTIS
Aircraft Carriers; Defense Rigram; Agricultue; Economic Development; Financial Management; Health; Information-Man
agementLaw (Jurisprudence); Security; Economic Analysis
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19990005111Geoge Washington Uniy Joint Inst for Advanced of Flight Sciencétampton, YA USA

Operational Data Reduction Procedure for Determining Density and Vertical Structure of the Martian Upper Atmo-

spherefrom Mars Global Surveyor Acceleometer Measuements

Cancro, George J., George Washington Univ., USA; Tolson, Robert H., George Washington Univ., USA; Keating, Gerald M.,

GeorgeWashington Uniy USA; Oct. 1998; 104p; In English

Contract(s)/Grant(s): NCC1-104TRP 865-10-03-01

Report No.(s): NASA/CR-1998-208721; NAS 1.26:208721; No CopyrighajlACASI; A06, Hardcopy; A02, Microfiche
Thesuccess of aerobraking tye Mars Global Surveyor (MGS) spacecraft was partly due to the analysis of MGS accelerom

eterdata. Accelerometer data was used to determineféat ef the atmosphere on each orbit, to characterize the nature of the

atmosphere, and to predict the atmosphere for future orbitatéfpret the accelerometer data, a datluction procedure was

developedo producedensity estimations utilizing inputs from the spacecraft, the NavigatiamTand pre-mission aerothermo

dynamicstudies. This data reduction procedure was based on the calculation of aerodynamic forces from the accelerometer data

by considering acceleration due to gravity gradient, solar pressure, angular motion of the MGS, instrument bias, thruster activity

anda vibration component due to the motion of the damaged solar lsiegyods were developed to calculate all of the accelera

tion componenténcluding a 4 degree of freedom dynamics model used to gain a greater understanding of the damaged solar array

Thetotal error inherent to the data reduction procedure was calculatddratian of altitude and density considering contribu

tionsfrom ephemeris errors, errorsforce coeficient, and instrument errors due to bias and digitization. Comparing the results

from this procedure to the data of other MGS Teams has demonstrated that this procedure can quickly and accurately describe

thedensity and vertical structure of the Martian upper atmosphere.

Author
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